
^nnff t'.^
• a w

UNCLASSIFiED

Westinghouse

ManualNO.

WHC-CM- 2-14

w Hanford Company Richland. Washington Date Copy No.

8/88
Hanford Operations and Engineenng Contractor for the
U.S. Department of Energy under Contract DE-ACO6-87RL70930

(Reserved for Controlled Documents
and Distribution Use Only)

Title

HAZARDOUS MATERIALS PACKAGING & SHIPPING

..^.:,, ^; i•,,$;
... .,..

Author

WHC TRAFFIC GROUP
, .

±. U ^ ,, , . .. ^•,

_ . .,. . ^..... ... ....

cRs 22.6.a

This is a CONTROLLED Manual. The assigned custodian is responsible for this copy and all
revisions. If no longer needed, return to: Controlled Documents and Distribution.

ResponsibleCustodian PayrollNo. , 91dg. MSIN Area DateAssigned

S ( so -sl 3r_ .n - : `

tI '

FivFn

ztz
UNCLASSIFIED BO-6700-757 (09/E

r;.

c1

..:-^.

a. ;

9..)

1^

^
;.



^..J

THIS PAGE tN`^^^^^ONAL12f
LEFT BLANK

f!"

.R

0

^



0

I^)

6- ?

4.4

P'S

..^.

WESTINGHOUSE HANFORD COMPANY

CONTROLLED MANUAL REVISION RECORD

Manual Number: WHC-CM-2-14 Copy Number ZC3

ManualTitle: HAZARDOUS MATERIALS PACKAGING AND SHIPPING

Revision Release

Number/Date

Date
Revisions

Filed

Revised
By

(Initial)

Revision Release

Number/Date

Date
Revisions

Filed

Revised
By

(Initial)

1 / 3-03-89 3-22-89 PAT„

2 / 6/26/89 7/12/89. KLB

(Place behind Unclassified Controlled Coversheet)

BD-6000-263 (01/89)



^

THIS PAGE iN`i'ENT^^^^ALLY
LEFT BLANK

•

0



WHC-CM-2-14

9

Hazardous Material Packaging
and Shipping

Procurement and Materials Management

Date Published

July 1988

^^-

^.,

^
A^q

^

CZ

OWestinghouse P.O. Box 1970
Hanford Campany Richland, Washington 99352

Hanford Operations and Engineering Contractor for the
U.S. Department of Energy under Contract DE-AC06-87RL10930

Uj



0

^

C°?

DISCLAIMER

This report was prepared as an account of work sponsored by

an agency of the United States Government Neither the

United States Government nor any agency thereof, nor any of

their employees, nor any of their contractors, subcontractors

or their employees, makes any warranty, express or implied,

or assumes any legal liability or responsibility for the accuracy,

completeness, or any third party's use or the results of such

use of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe

privately owned rights. Reference herein to any specific

commercial product, process, or service by trade name,

trademark, manufacturer, or otherwise, does not necessarily

constitute or imply its endorsement, recommendation, or

favoririgby the United States Government or any agency

thereof or its contractors or subcontractors. The views and

opinions of authors expressed herein do not necessarily state

or reflect those of the United States Government or any

agency thereof.
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WESTINGHOUSE HANFORD COMPANY

HAZARDOUS MATERIAL PACKAGING
AND SHIPPING

INTRODUCTION

1.0 PURPOSE

Manual
Section
Page
Effective Date
Organization

WHC-CM-2-14
PART I, REV 0

1 of 2
August 1, 1988
Procurement and
Materials Mgmt

. ^. qw 4 cy, rcanaycx

rocure nt and Materials Mgmt

This manual defines the requirements, responsibilities and procedures
necessary to ensure all hazardous material shipments are packaged and
transported in a manner that complies with all the appropriate regulations
and minimizes risk to employees, the shipping industry, the public

4 = and the environment.

cs^

NF
2.0 SCOPE

This manual delineates to Westinghouse Hanford Company (WHC) personnel
requirements and procedures for properly packaging and shipping hazardous
materials and wastes both onsite and offsite at Hanford. It incorporates
handling, containment and control standards established by Defense Waste
Management, Environmental, Safety, Quality Assurance and Security, Resource
Allocation and Management and Advanced Reactor Development. This manual
further ensures, by summary or by reference, that all hazardous material

^-- shipments will be conducted in accordance with:

1. DOE Order 1540.2, "Hazardous Material Packaging for Transport-
Administrative Procedures."

^:. 2. DOE-RL Order 5480.1, Change 1, Chapter III, "Safety Requirements
for the Packaging of Fissile and Other Radioactive Materials."

3. DOE Order 5480.3, "Safety Requirements for the Packaging and
Transportation of Hazardous Materials, Hazardous Substances and
Hazardous Waste."

•

4. DOE Order 5630.1, "Control and Accountability of Nuclear Materials."

5. DOE Order 5632.4, "Physical Protection of Security Interests."

6. DOE Order 5700.6B, "Quality Assurance."

7. Code of Federal Regulations, "Energy," 10 CFR, Applicable Parts 0
to 199, current edition. Part 71 "Packaging and Transportation
of Radioactive Material."

8. Code of Federal Regulations, Protection of Environment 40 CFR,
Applicable Parts, current edition.
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9. Code of Federal Regulations, "Transportation," 49 CFR, Applicable
Parts 0 to 199, current edition. -

10. Washington State Department of Ecology. Washington Administrative
Code, Chapter 173-303WAC Dangerous Waste Regulations, current
revision.

11. IATA "Dangerous Goods Regulations," International Air Transport
Association, Montreal, Canada, current edition.

12. IAEA Safety Standards, "Regulations for the Safe Transport of
Radioactive Materials," Rev. ed., Safety Series No. 6, International
Atomic Energy Agency, Vienna, Austria, 1967 and 1973, and later
editions as adopted.

13. DOC 9284-AN/905, "Technical Instructions for the Safe Transport of
Dangerous Goods by Air." International Civil Aviation Organization,

^ currant edition.

` 14. MLM-3245 (DOE/DP/0053-H1) "DOE Evaluation Document for DOT 7A Type
0 A Packaging" Edling, D.A. et al. March 1987.

15. WHC-CM-1-3 Management Reouirements and Procedures , MRP 5.20,
"Hazardous Material Packaging and Shipping."

16. WHC-CM-1-3 Management Reauirements and Procedures , MRP 5.27,
"Movement of Radioactive Material."

17. WHC-CM-4-2, ualit v Assurance .

18. WHC-CM-4-10, Radiation Protection .

ZN 19. WHC-CM-4-29, Nuclear Criticality Safety .

20. WHC-CM-4-34, Nuclear Material Control and Accountability .

21. WHC-CM-5-16, Nonradioactive Dangerous Waste Packaging and Disposal
Requirements .

22. WHC-CM-7-5, Environmental Compliance , current revision.

23. WHC-EP-00063, Radioactive Solid Waste Packaging, Storage and
Disposal Requirements .

0
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HAZARDOUS MATERIAL PACKAGING Organization Procurement and
AND SHIPPING Materials Management

TITLE: Approved by

RESPONSIBILITIES AND PROCEDURES FOR D. K. Quigl , M
ALL HAZARDOUS MATERIAL SHIPMENTS Procurement and Materia s Mgmt

1.0 RESPONSIBILITIES

Westinghouse Hanford Company (WHC) has the responsibility to develop and
maintain a comprehensive program for the packaging and transport of all
hazardous materials that complies with the minimum requirements identified
in Department of Energy (DOE) Order 5480.3 and Department of Energy-Richland
(DOE-RL) Order 5480.1, Change 1 supplement, and their referenced documents.
Westinghouse Hanford Company will ensure that hazardous materials are
prepared, packaged and transported in a safe manner that will not present a

Y-^ hazard to the health and safety of plant personnel or to the public. Onsite
packaging and shipping shall be conducted in accordance with the Department

c^ of Transportation (DOT) regulations or, if not technically or economically
practicable, provide an equivalent degree of safety. Departure from the DOT
regulations shall be documented in a Safety Analysis Report for Packaging

^., (SARP) approved by the WHC Approval Authority and DOE-RL, when appropriate.

^ The group responsibilities defined to carry out the hazardous material
^ packaging and shipping program commitment are shown below and summarized in

Figure II-1-1.

1.1 PROCUREMENT AND MATERIALS MANAGEMENT
^

Procurement and Materials Management (PMM), a Function of Resource
Allocation and Management, is assigned overall responsibility for supervising
implementation of, and compliance with, WHC-CM-1-1, Management Policies ,
MP 2.5, "Shipping and Receiving", which includes overall guidance for
implementing and maintaining the shipping and receiving program, both onsite
and offsite, through development and maintenance of implementing procedures
and manuals.

1.1.1 Traffic

1. Provides overall management responsibility of inbound and outbound
offsite shipments of hazardous materials.

2. Responds to fl0E-RL inquiries concerning the overall packaging and
shipping program.

^ 3. Obtains formal interpretation of transportation regulations from
the appropriate Federal agencies through DOE-RL.



HAZARDOUS MATERIAL PACKAGING
AND SHIPPING

RESPONSIBILITIES AND PROCEDURES FOR
ALL HAZARDOUS MATERIAL SHIPMENTS

^ « t^E

F

WHC-CM-2-14
Part II, REV 1

2 of 17
March 20, 1989

F„

r, L

'^

gs

=a
IN

eo

e^

u^

i
.Su^,
t z

E
.i =

x x
Ili^xI

Ja l-f^ ^ p WI¢
£W L^•iE

Y E'qx.^•^I

$$'s^FSSs

.

ax I

31

A^^ w^-

{c_xs x .p= -.. g$o'$g'°°^`s }"`

5 ^S #E^ 30• iHar•€a'yi:'°ia

• •

•=sa

^; iv ^yW€^^ $^^

i ^i Y^-^4::;••^37'3i$

2 • ^i0=^^:MiVr^6iL^

^Y € S.Ex O =; ( 6i ^Ffr^_ $ • =x ^°^ g^ z '
€
fq

n r 3s -.E° o:

! :
g•:c3L:c3s:3^'s:

^x^'i£
i

Li ^^ S
i.Si1a#i

^^,^ i=^ ''^f ? g•s `.SFy

^ r-11, Y=S 1=^3-v€l? . 5`$g •^

ac f^1 t: Ii- `J^

--^xf

o'=a'

:4f

ARE

All.^ 8r •

Manual
Section
Page
Effective Date

^ t E$^''- qg=
2̂

S

^' (a 5 x£sg

^^ :gEI

3esg^

.

^ s

x .:
33•g:

:€f%
3 x

3 q€

^

2 x ,It

^^

!:!1i4!i iiIlfl!$1

^ g , t

t ^
f^s
a'

^^r^
I

jlTt^2 ^^
$^$^ ^ss

^^E€ ^•a>^aa
^E

a F^^
s gy

^i§^' @
•.

^.^'ii'^n:#i ^^ba33,s•i
=t-

Soo^°^S^G .

Figure II-1-1. Hazardous Material Packaging, Shipping and Transportation
Interfaces and Internal Responsibilities.



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Part II, REV 1

Page 3 of 17
• RESPONSIBILITIES AND PROCEDURES FOR Effective Date March 20, 1989

ALL HAZARDOUS MATERIAL SH IPMENTS

4. Verifies compliance with Federal regulations, DOE Orders, and
company requirements of all inbound and outbound offsite shipments
of hazardous materials for the Hanford Site. Traffic is the only
authorized shipper for all offsite hazardous material shipments.

5. Performs a pre-release inspection of each outbound shipment
including a review of the shipping records for compliance with DOE
and other Federal regulations, requirements, and directives relative
to the classification, description, packaging, marking, labeling,
and tiedown of containers and certifying to the carrier that such
containers leaving the Hanford Site are in proper condition for
transport.

6. Maintains a working file of Certificates of Compliance ( COCs) and
Safety Analysis Reports for Packaging ( SARPs) for radioactive

0, material Containers used by Hanford contractors. Reviews the COC
and SARP applicable to each container packaged for offsite shipment
for quantity and type of material authorized and the certificate
expiration date.

C^^
7. Provides temporary storage in the 1100 Area for certain inbound

and outbound offsite shipments.
;w..

8. Reviews Hanford Site intra and interarea radioactive shipment
^ records to ensure compliance with applicable regulations.

° 9. Prepares formal training courses, and provides instruction to
qualify personnel in the proper procedures for
authorizing/certifying hazardous material shipments in accordance
with DOT, DOE, United States Environmental Protection Agency (EPA),
and Washington State regulations.

10. Prepares and maintains the Hazardous Material Packaging and Shipping
Manual.

11. Prepares and revises MRP 5.20, "Packaging and Transportation of
Hazardous Materials" as required.

12. Provides operational overview of onsite shipping activities. This
includes providing area representatives to assist onsite facilities
in meeting shipping requirements. The area representative will
assist in package selection and procurement, job planning, on the
job training, shipment documentation and other related tasks. The
area representative will perform reviews of shipping operations
and make recommendations for improvements to facility management.

^ NOTE: In performance of the PMM shipping and receiving duties for
Westinghouse and other Hanford Contractors, Traffic works closely
with Materials Management to assure smooth operation. The Materials
Management responsibilities in performing its part are defined in
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the Materials Management Manual , WHC-CM-2-2 and will not be
repeated here. However, because of the various shipping and
receiving activities, disbursement of hazardous materials plantwide
and the close involvement with Traffic, the interactions between
Materials Management and Traffic are detailed in Part V of this
manual.

^^.

^

.^.

cd:

7_.

1.2 OPERATING ORGANIZATIONS

The Operating organizations include any group that uses, processes,
generates or transports hazardous materials. They are responsible to do the
following:

1. Manage onsite WHC shipments of hazardous material originating at
the operating facilities, and make shipments in compliance with
requirements and procedures established in this manual.

2. Coordinate with Traffic, all planned inbound and outbound offsite
shipments of hazardous materials, including radioactive materials.

3. Prepare written operating procedures incorporating SARP requirements
to be used for the packaging, loading, transportation and unloading
of hazardous materials.

4. Package, load, transport and unload hazardous materials in approved
packagings, as specified by approved procedures and instructions.

5. Transport repetitive onsite shipments incidental to production,
such as samples and waste, on vehicles assigned to the operating
organizations.

6. Request preparation of SARPs.

7. Ensure only appropriately trained and qualified personnel are used
to inspect, load, monitor, certify, authorize or transport hazardous
material packages.

8. Inspect, visually, the vehicle used to transport hazardous material
for obvious defects and the vehicle inspection tags to assure the
Class A/B preventative maintenance is current.

1.3 SAFETY

1. Provides radiation monitoring support for all WHC hazardous material
packaging and transportation activities.

2. Ensure ALARA practices are utilized in the packaging and shipment
of radioactive material.
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3. Provides radiological and criticality analysis when required for
the preparation of SARPs.

4. Reviews and approves Nuclear Criticality Specifications, when
required.

5. Performs an annual appraisal of WHC hazardous materials packaging
and transportation operations.

6. Reviews and approves applicable WHC documents relating to the
packaging and shipment of hazardous materials.

7. Maintains surveillance of packaging and transportation operations
to ensure adherence to the technical and safety aspects of the
program and provide verification where applicable.

1.4 PACKAGING AND REMOTE SYSTEMS

1. Coordinates and approves all WHC applications for, or amendments
rs to, DOE/U.S. Nuclear Regulatory Commission (NRC) Certificates of

Compliance (COC).

2. Prepares and/or evaluates SARP related analyses to assure
conformance to applicable regulations, codes, or standards.

^
3. Assures that all WHC hazardous material packaging systems are

-' designed, developed, tested, approved, and certified in compliance
ry with DOE Orders.

c') 1.4.1 Packaging Develooment

1. Prepares SARPs for containers used for onsite shipment of
radioactive materials.

2. Prepares technical evaluation documentation in accordance with
DOE Order 1540.2 for hazardous material packagings including
tiedown, content analysis, and DOT certification.

3. Conducts qualification testing of hazardous material packagings to
conform to applicable codes, standards, and regulations.

4. Reviews and approves written facility procedures covering onsite
radioactive material packaging and transportation activity to
assure that all relevant administrative controls related to SARPs,
COCs, DOT Exemptions, and Federal/State packaging requirements are
properly incorporated.

5. Prepares design criteria and specifications for onsite radioactive
material packagings.
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6. Obtains formal interpretations of package design and test criteria
from the appropriate Federal agencies through DOE-RL.

7. Responds to inquiries from DOE-RL concerning all package design,
testing, evaluation or approval activities.

8. Prepares and maintains the Radioactive Material Shipping Container
Directory.

1.5 SAFEGUARDS AND SECURITY

1. Establishes security requirements for onsite shipments of
radioactive material including special nuclear material (SNM)
shipments in accordance with MRP 5.27, "Movement of Radioactive

E.. Material".

^ 2. Establishes requirements for nuclear material accountability
procedures.

1.6 PACKAGING AND SHIPPING SUBCOUNCIL (PSSC)

The PSSC of The Safety and Environmental Advisory Council is chartered
in WHC-CM-1-2., Organization Charts and Charters , CH-CC-5.

1. Provides multi-disciplined review and support of ongoing nuclear,
environmental, safety, and safeguards and security matters

- associated with packaging and shipping activities involving
radioactive, hazardous, extremely hazardous and dangerous materials.

r, 2. Provides review for:

a. All SARP's.

b. Significant changes to administrative controls and
modifications to containers or casks.

c. Periodic updates of onsite Hazardous Material Packaging and
Shipping Manual.

3. Recommends approval of reviewed documentation and designs to the
WHC Approval Authority.

1.7 APPROVAL AUTHORITY

The Manager, Safety approves certain actions of the PSSC based on its I
recommendations.

r 1

^
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1.8 QUALITY ASSURANCE

1. Assists in the development, implementation, and maintenance of a
Quality Assurance Program for the packaging and transportation of
hazardous material which addresses the fabrication, testing,
assembly, maintenance, repair and use ( including reuse) of approved
packagings.

2. Reviews and approves WHC Impact Level 1, 2, and 3 shipping
container procurement documentation to ensure compliance with
applicable WHC and DOE requirements.

3. Reviews and approves WHC Impact Level 1, 2, and 3 plans, facility
procedures, SARPs, drawings, and specifications related to hazardous
material packaging and transportation.

^
4. Inspects shipping containers procured from outside sources, and

those fabricated onsite, including the verification of container
qualification tests.

5. Inspects reusable containers for integrity verification, as required
by SARPs.

'{.
6. Conducts periodic audits and surveillances to assess program

compliance with applicable codes, standards and requirements.

^ 1.9 PROCUREMENT

I. Procures shipping containers requested by WHC operations
c' organizations from approved suppliers.

2. Reviews all procurement requests for shipping containers.

1.10 TECHNICAL TRAINING

1. Provides guidance and assistance in developing training and
qualification programs for organizations involved in packaging and
transportation of hazardous materials.

1.11 DEFENSE WASTE MANAGEMENT

1. Maintains liaison with non-WHC originators of radioactive waste
material shipments and coordinates approvals required to package
and transport these materials to WHC for waste burial, interim
storage, analysis, or processing.

2. Prepares and maintains manuals that describe packaging requirements
for storage and disposal of hazardous waste. (See: WHC-EP-000-63
and WHC-CM-5-16).
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1.12 SITE SERVICES

1. Transports hazardous materials shipments, using dedicated or special
equipment, in accordance with applicable regulations.

2. Provides qualified vehicle operators who are familiar with their
vehicles, tiedown procedures and transportation requirements.

3. Provides well maintained vehicles for transport of hazardous
materials that are safe and have current Class A/B* preventative
maintenance inspections.

2.0 PROCEDURES

2.1 DELEGATION, TRAINING AND APPROVALS OF SHIPPERS

C) Authorized shippers are employees delegated by their respective managers

LO to receive appropriate training and assume the responsibility of shipping
hazardous materials. Exempt employees with a documented need may become
authorized shippers. Nonexempt non-bargaining unit employees with a
documented need and the approval of their Level III manager may become
authorized shippers.

The responsible Level IV manager may initiate the delegation of an
employee as an authorized shipper by submitting a Request for Authority form
(BC-9600-169, Figure II-2-1, obtained from Traffic) with approval from

-- Safeguards, Security and Traffic and, in the case of a nonexempt employee,
the Level III approval.

On review and approval by Traffic, the prospective shipper is scheduled
into the Hazardous Materials Training Course conducted by Traffic. On
successful completion of this training, Traffic enters the person's name,
payroll number and authorization on a list of approved shippers.

As a minimum, the training for authorized shippers consists of eight
hours of formalized instruction in Traffic's "Certification of Hazardous
Material Shipments" course, plus a take home exam. Additionally, it is the
responsibility of the line manager to assure that the authorized shipper is
provided the necessary supplemental training geared to the specific shipping
concerns of their facility.

In order to maintain the certification, the shipper should be actively
involved in the shipping of hazardous materials. The shipper is required to
make at least one onsite radioactive shipment within a six month time period
or retake the "Certification of Hazardous Material Shipments" training course
examination; otherwise, the shipper's name will be removed from the list of
authorized shippers.
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Training requirements for signature authority are as follows:

o Those who sign Radioactive Shipment Records (RSRs), offsite
radioactive shipment records (ORSRs) and Hazardous Material
Shipping Records ( HMSRs) must complete the "Certification of
Hazardous Material Shipments" course. Required every twenty four
months.

o Those who sign the Uniform Manifest must complete the "Hazardous
Waste Shipment Certification" course. Required annually.

o Nuclear material custodians who sign RSRs or ORSRs for Special
Nuclear Material (SNM) shipments must also complete the "Nuclear
Material Custodian Training" course. Required annually.

e ,
o For course outlines, see Appendix A.

C)

tt^

(7)

r-
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W Westinghouse REQUEST FOR AUTHORITY
Date

, Hanford Company (TO SHIPHA2ARDOUSMATERU1LSlWASTES)

Name(Prlnt) Payro((No. Organization Org. Code WorkLocatlon

TO: O Security 3790/300AREA ® Safeguards 2704Z20OWEST m Traffic 1166/1100Area

o 1 Chackbelowon<ormonmpnnsibiiitiesforwhaAauffiqrnyissoughtandjustifyeachreqqest. AuthoraytosignRadioactwe
^ ShlpmentRewrds,NazardousMatenalShlpmeniRKOrdsandUmformHazardousWasteMamfertsmntingeMUponwccessful

compkhon of required training ( isted in Section D.

Z. Eaecuxaseparateformfor<achemployee.

SECTION A. MON-NUCLEAR RADIOACTIVE AND OTHER HAZARDOUS MATERIALSWASTE

Authority qrequested forondldate, on qualificavon, to slgn as shipper orwaste generatorthe following documents on behalf of
Westinghouse Hanford Company.

q Onsite Radioactsve Shrpment RKords (RSR's)

q OfhiteRadioaRrveShipmentRKords(ORSR's)

q Hasardous Matertal Shipment Records (HMSR's)

q Uniform Hazardous Waste Mandests(uniform manifests)

SE(7ION B: NUCLEAR MATERIAL AUTHORIZATION

Authority is requested for candidate, on qualification, to slgn, as shipper, source data forms and RSR's to transfer nuclear materials to
DOE contractors onsne or offnite as mdicated below:

q Omlte

q Ofhrte

Nuclearmaterialsare: Sourcenuclearmaterlals.specialnuclearmaterrals.accountablenuclearmaterlalsandothermaterrals
identified by DOE Order 5630.12 'Control and Accountability of Nuclear Materlals.-

SECOON C: 1100 AREA RECEIVING PERSONNEL ONLY

ty is requested, on qualification, to receive radioacove material including nuclearCandidate is a member of RKeiving. Authon
material from transport carriers and forward the shipm<nt onsne.

q Sign onsite RSR's only (nuclear and non-nuctear).

SECTION 0 TRAINING REOUIREMENTS FOR DELEGATION Training Ver(fication

'CERTIFICATION OF HAZARDOUS MATERIA SHIPMEN TS' . 0
Required tor os<w oslgn a n Date Initia l s

'HAZARD()US WASTE SHIPMENT CERTIFICATION' q
Requu (vrt osew oslgnumorm amests Date initia l s

6UCLEAR MATERIAL CUSTODIAN TRAINING- (Required for SECTION B Only) q
qulr orc laniw otrgn A'sor R R'stoshipnuclearmaterlals Date Inrtas

1l1STNIC11TlON

(Indude reason why auUwrity is raquired.)

APPROVALS

Manager(Ievel4orabove) Traffic 1166BIdg./L100Area

Safeguards 2704Z1200West Security 3790/300Area

BC-9600-169(12-87)

^

Figure II-2-1. Request for Authority.
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2.2 RECEIVERS OF HAZARDOUS MATERIAL SHIPMENTS

Receivers of accountable nuclear material must be designated Material
Balance Area/Item Control Area (MBA/ICA) custodians or alternates.

For other radioactive material and hazardous material shipments a
receiver may be anyone knowledgeable in the receiving group or a designate.
The receiver does not have to be an authorized shipper.

Upon receipt of Type B, Fissile or Highway Route Controlled Quantities
(HRCQ) radioactive material shipments, the receiver shall notify the sender
and sign the receiving papers or the Onsite Radioactive Shipment Record
indicating abnormalities, if any. Delay in receipt beyond a reasonable time
shall be cause for prompt search for the shipment.

2.3 NONCOMPLIANCE PROCEDURES AND VARIANCE REPORTS
ca

Offsite and onsite RSRs are monitored as needed by Traffic for
discrepancies. This enables Traffic to evaluate the effectiveness of the

" training and the strength of the shipping program.

2.3.1 Offsite Shipment

Outbound hazardous material shipments, particularly radioactive
shipments, are inspected along with their associated shipping documents
(e.g., ORSRS) by Traffic before being released to carriers for offsite

-- transport.

If regulatory violations or errors are noted du'ring this inspection, the
shipment is held until all deficiencies are corrected.

Minor errors are corrected by Traffic after discussions with the
initiating shipper. Subsequently, the shipment is released to the carrier.
These errors are documented internally by Traffic.

If more serious violations are observed, the shipper will be contacted
to correct the deficiencies. A determination will be made as to whether
corrections can be made at Traffic, or whether the shipment must be returned
to the shipper's facility for corrective action. All deficiencies must be
corrected to the satisfaction of all parties involved before release can be
made to the offsite carrier. Violations of this nature are documented
internally by Traffic. If such discrepancies persist, a Variance Report
( Figure 11-2-2) is issued to the shipper with recommendations for resolution.
A copy of the Variance Report, along with corrections to the problem are sent
to DOE-RL Projects Management Division. Serious violations will be documented
on an Event Fact Sheet or Unusual Occurrence Report.

^
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HAZARDOUS MATERIAL SHIPMENT REGULATIONS VARIANCE REPORT

ContractorOriginatingShipment Contractors5hippingRepresentative ReportNumber

Sub)ect5hipment:

Shipment Date: ORSR/RSR No.:

Date initiated

Variance Report Originated By: , Traffic

The following yanance(s) havhave been noted in a review of the Subject Shipment:

Kems

q Security Classification, SNM Classifrotion,

Escort Requirements q Packaging Description

q Identificationof5hipper.Receiver,Carrier q Container Approval Documentation

q Descriptionof0.adioactiveContents q ContainerLabebngNehmlePlacardmg

q Cunes/Contand/orTotalCunes6hipment , q Tie Down Requirements

q GramsFissdeMaVContandiorTotalFissileMaVShipment q RadlationSurveyData

q Phys¢aVChemiulForm q InstructionstoCarrier/Receiver's8gnature

q NormalbpeculForm q CertihcahoNShipmentApprovalSignature

q Quantity Category/Shipping Category q Other

Occurrence Report Required
q Y!s q No RlSPanaetODOE-RLRaqu'vW q Yes

Refpumedueby

Oate

^ Np
q NA

Observanons/Recommendahons

1.

2.

3.

4,

PLEASE SUBMIT LETTER INDICATING CORRECTIVE ACTION TAKEN TO PREVENT RECURRENCE.

Distribution : For Westinghouse shipments additional copies to the following:

t Contrxctor'sShippingRepresenntive 1. FacdityManager -FanlityoriginatingShipment

2. DOE-RLSTD

3. DOE-RLSQA - ,

4 Traffic File

BC-960D-165(13-87)

0

Figure 11-2-2. Hazardous Material Shipment Regulations Variance Report.
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2.3.2 Onsite Shipment

Traffic conducts an Onsite Radioactive Shipment Record Review Program.
This program requires Traffic Area Representatives to review Hanford onsite
RSRs and document errors or omissions observed to evaluate trends and revise
training as needed. More serious violations are documented in a Variance
Report (Figure 11-2-2) to the shipper with recommendations for resolution.
Copies of the Variance Report and the final resolution are sent to DOE-RL
Projects Management Division. Serious violations will be documented on an
Event Fact Sheet or Unusual Occurrence Report.

2.4 PACKAGING

The DOE-RL Order 5480.1, Change 1, Chapter III requires written
o^ procedures for packaging, loading, transportation and unloading be prepared

for all shipments of fissile, Type B and HRCQ of radioactive material by the
a operating groups. Traffic recommends similar procedures be prepared for

L0 limited and Type A quantities also. These procedures should identify user
responsibilities to ensure the container is used in accordance with the

c^ applicable federal shipping regulations, the container SARP, and the
administrative controls for onsite and offsite shipments, as applicable.
The procedures should be detailed to the extent to define individual steps
involved and serve as a basis for a checklist of the main steps to ensure
procedural compliance. These procedures should be reviewed and approved by

y.,, Packaging Development and QA as appropriate.

-- 2.5 TIEDOWN PROCEDURES

The DOT (49 CFR 177.834(a)) requires any container, not permanently
attached to a motor vehicle, containing flammable liquid, compressed gas,
corrosive material, poisonous material, or radioactive material must be

^ secured against movement within the vehicle under conditions normally incident
to transportation.

2.6 RADIOACTIVE SHIPMENT CHECKLIST

All onsite and offsite radioactive materials shipments of fissile, Type
A and above quantities shall be documented on a Radioactive Shipment Checklist
(Figure 11-2-3) to show the shipment and the RSR or ORSR are properly
completed.

Routine shipments documented with Onsite Routine RSRs (ORRSRs) are exempt
from this requirement.

A group may develop its own shipment checklist, if preferred. However,
it must embody all the items on Figure 11-2-3 and be reviewed by Traffic
prior to use.



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Part II, REV I

Page 14 of 17
RESPONSIBILITIES AND PROCEDURES FOR Effective Date
ALL HAZARDOUS MATERIAL SHIPMENTS

March 20, 1989 . ;.^

L72

^

^

^

RADIOACTIVE SHIPMENT CHECK LIST NMRepresentatrve

WlKtinghouse

HenfordCompany InsplttlonDate
Oper, Org, Representative

Departure Datt
ONP Representatlve

InR1aIs

SmpmentFor RSRIDNo. Packaging Procedure Number of Containers TypeofContimer CertdicateofCompliance
Used rnShlpment

Onslte q
DOE 741 No, Date CerL Expires

Offsrte q
Other ProCedureNO TOtal DOTSplc.O/Dlfcnbe SARPIDNO.

SealsAffned Weightldentlfled AddressLabelEach RAMLatxlAffixed Slcondary Hazard ifTypeAOrBCOOt-
EachConc EachCmrt. Cont. EachCant. LabelEachCOnt. MarkedEach Cant .

Y!s q Yes q Yes q Yes q Y!s q Yes q

WA q N/A q WA q N/A q N/A q N/A q

E%TERIORCONTAINERCONDITION Yes No M/A INTERIOR CONTAINER AND CONTENTS CONDITION Yes No WA

Rustorexcessivechippedpalntevldent .. ....... q q q RustorExcessivechippedpaintevident q q q

Penetratlonsorleakageevident ... ............... q q q Penetrations or leakage evident q q q
Gasketssatafactory and in place ................ q q q Packing.shleldingathersafetydevicesinplace q q q
Safetydev¢essahsfactoryandinplace.... .. .... q q q Closurelitloruppoutionedandsecured q q q
Cbsurelidorcappmmonedandsecured .... . „ q q q

Overallmtlncrconnruttmofatnfattory . . , q q q
LcckbonsorrrngsposRlonetlandsecured ..... ... q q q

q q q
Corpamendentlfitmmn labelafflxed

Concalnertusedareapp/ovedandnotbulged q q q
.,..

q q qOverallcunRruttionsaosfactOr
N4tl,formaodqty.autA bySARPOrcert.ofComp q q q

y .,,,.,,.

OA.Inspectioncurrtntprcompleted ... , q q q COOOlnerandcontentsturveyed ....., , .. . q q q

Shoringlfrequlredlnplaceandsecure q q q Contauner(s)properlyidentified q q q

Containerandcomponentssurveyed , , .. „ q q q OtherhazartlousconstRuentsidenohed q q q

DOCUMENTATIONREpUIREMENTS Yes No WA Yes No N/A

Loading/UnloadingdiagrampreparedlinJuded ... q q q DOT-7ATypeA-Evaluanonofcontentsvs
MLM-3245 fOrretention and daSarat! , ., .,,. q q q

ShipPing/Recmvingteport prepared/Indutletl q ^ ^
Cnetamerdeddownbypraedure ...., .. q q q

MatenalTransferrequestprepared/Included q q q
Patr01VlhiUeSeaKhfwCat IS11

SNMshlpmena . , , ...... .... q q q

DESCRIPTION

Yes No N/A

Phys6al/ChemiOHarmofradiaactlvematerlalldentifledanRSR .. .... . . . ... ... ... . . . q q q

Radlonuc6desandaRnitiesfore+chcontnnerandtotalshipment identihedonRSRandcontanersasappropnate q q q

TotalgramsfOOleinshipnientWentifiedonRSR .. ............. ..... . ........ .. . . . . .. .. . q q q

Transport indexldentdledonRSRandeachcontalnerlabel ,,.. ,.,, [] q q

ShlpperlReceavercorrectlyMentifled(seenote)onl6Randaddresslabelofeachcpntainer q q q

IrradiatedornomrtadiatedradioactivematerralldentifiedanRSR . ,..... . , , q q q

OtherhazardousconstrtuentsidenhhedOnRSR ... . .. . . . . ... . .. .. . . . . .. q q q

FissiledassllllimrtaUonsrdentdledonRSRandeachcontainerArequrred q q q

Truckpropedyptacarded(4mm.) ... ............ ... ... ..._ ....... .......... . ..... .... .. ... ... . . q q q

Placards used

ShipmentAuthonzed q Yes q No IfRe7eaedExplain

Date Shipped Authorized Shipper

NOTE: Nqtilyreaivarofshipmentdepararreandexpectedthneordateofardval.

n0[-Rrt^uno Wn BD-7800-009 (04188)

0

Figure 11-2-3. Radioactive Shipment Check List.
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2.7 ONSITE PACKAGING SYSTEMS

Onsite packaging systems for shipments of radioactive material are
conceived and generated to fulfill a need of a user organization.

The DOE-RL Order 5480.1, Change 1, Chapter III requires a SARP to be
made for each Type A, Type B, Fissile or HRCQ onsite container.

Packaging Development is responsible for coordinating onsite container
design and the preparation of SARPS. The following procedure describes the
process, review, and approval requirements for onsite SARPs prepared by WHC.

1. Initiation - A new SARP or a revision to an existing SARP can be
requested by a user organization based on programmatic or
operational requirements. The request is submitted to the Manager,
Packaging Development in writing and includes proper justification

C) and support documentation. Packaging Development makes routine

M revisions as necessary to reflect policy or regulation changes.

C: 2. Preparation - Packaging Development coordinates the analyses,
prepares the SARP, and guides the SARP through the review and
approval process, including resolution of review comments and
obtaining document approval.

3. Control - In accordance with WP-1.12, Supporting Documents, a
unique document number is issued by Engineering Configuration

-- Management. The document numbering system provides an accessible,
auditable, and retrievable method to maintain SARP documentation.

C",, 4. Review and Approval Cycle - Revised and new SARPs require the
following review and approvals:

o User (usually Chemical Processing, Defense Waste Management,
Environmental Defense Reactor, and Advanced Reactor Development
Function Manager.

o Manager, Radiological Assessment, Packaging and Shipping.

o Manager, Packaging Development.

o Chairman, PSSC.

o Packaging and Shipping Approval Authority - Manager, Safety,
Quality Assurance, and Security Department.

o U.S. Department of Energy-Richland Operations only if the
container is to be used for large quantity (Highway Route^
Controlled Quantity - HRCQ) interarea shipment in accordance
with DOE Order RL 5480.1, Chapter III.
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5. Approvals for Editorial Changes - Inconsequential editorial
corrections to the SARP require only the approval of the Manager,
Packaging Development.

6. Utilization - Once the SARP is approved, copies are sent to the
affected organizations, including Process Engineering, to
incorporate the administrative controls from the SARP into the
affected Operating Documents. User organizations must obtain
Packaging Development review of all operating procedures which
implement SARP administrative controls to ensure that the
administrative controls are being implemented in the intended
manner.

6.

c^

:rs

c^

:^.

;e.

....

r__a

>•

A departure from SARP established criteria or other WHC policy or
procedure that offers an equivalent degree of safety to DOT or
other Federal regulations can be granted as a "deviation" with
appropriate internal approval (for onsite inter- and intra-area
shipments). A departure from criteria established by DOT or other
Federal regulations is termed a "waiver" or "exemption" and must
be approved by DOE (for onsite inter-area, HRCQ shipments).
Deviations or waivers to the SARP may be obtained in the following
manner.

o The organization requesting a waiver or deviation provides a
written request, including justification to the Manager,
Packaging Development.

A letter requesting the waiver or deviation is prepared by
Packaging Development for the Packaging and Shipping Approval
Authority, and includes the time period the waiver is to be
effective and any administrative control changes. Concurring
approvals on the letter include User; Radiological Assessment,
Packaging and Shipping; and Packaging Development. The
Approval Authority's signature is final approval for the
deviation or waiver.

If the waiver involves a large quantity (HRCQ), inter-area
shipment, a letter requesting the waiver from DOE-RL is
prepared for the Approval Authority's signature.

o A copy of the deviation or waiver is transmitted to all those
on distribution for the SARP.

Onsite containers currently approved for onsite use are cataloged and
described in the Onsite Container Directory, maintained by Packaging
Development. New containers are added to the directory as they are developed
and approved.

0
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2.8 OFFSITE PACKAGING SYSTEMS

All offsite radioactive material packages and their use must comply
with the applicable DOT/DOE/NRC regulations. Contents shipped must be in
accordance with the authorized contents section of either the appropriate
DOE/NRC COC for licensed containers or the 49 CFR references for
specification containers.

Only a few radioactive material containers are regularly used by WHC, but
for other containers for special shipments arrangements may have to be made
with the container owners as to availability and use. Radioactive material
specification containers are listed in 49 CFR. Containers licensed (those
with COCs) by NRC and/or DOE are listed in NUREG-0383 "Directory of
Certificates of Compliance for Radioactive Materials Packages" and "Directory

C:j of DOE Certificates of Compliance for Radioactive Materials Packaging."

-' Before WHC may use a COC container, they must apply through the local

r-0 DOE-RL to be listed as a user of that container. The user must have in his
possession a copy of the COC for the package and have the drawings and other

,:.-I documents referenced in the COC relating to the use and maintenance of the
packaging.

3.0 REFERENCES

1. DOE Order 5480.3, "Safety Requirements for the Packaging and
-- Transportation of Hazardous Materials, Hazardous Substances, and

Hazardous Wastes."

CD 2. DOE-RL Order 5480.1, "Environmental Protection, Safety and Health
Protection Program for RL" (Chapters III and VI only).

^.
3. WHC-CM-1-1, Management Policies , MP 2.5, "Shipping and Receiving."

4. WHC-CM-1-2, Oraanization Charts and Charters , CH-CC-5, "Safety and
Environmental Advisory Council."

5. WHC-CM-1-3, Management Reauirements and Procedures , MRP 5.20,
"Packaging and Transportation of Hazardous Materials."

6. WHC-CM-2-2, Materials Management Manual .

i
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HAZARDOUS MATERIAL PACKAGING Organization Procurement and-
AND SHIPPING Materials Management

NONRADIOACTIVE HAZARDOUS
HAZARDOUS WASTE HM HW

MATERIALS/
SHI E T

D. K. Quigl , Ma ger^
( / ) PM N S Procurement and Materials Mgmt

1.0 INTRODUCTION

The Department of Transportation regulates the interstate transportation
of hazardous materials under the Hazardous Materials Transportation Act (HMTA)
and implemented in 49 CFR 100 - 199. Washington is an agreement state and
requires full compliance with DOT for intrastate transportation. The
regulations address all modes of transportation ( air, rail, highway, waterway,
and pipeline), and establish requirements for shipping papers, proper
containers, marking and labeling of containers, placarding of vehicles, and
incident reporting. These regulations apply to any material that may pose

Lr?undue hazard in transportation including all hazardous materials and hazardous
wastes.

c:'^
In the State of Washington, the Washington Department of Ecology (WDOE)

regulates hazardous wastes through Chapter 173-303 WAC "Dangerous Waste
;.! Regulations" as approved by the US Environmental Protection Agency (EPA).

The-WDOE further classifies hazardous wastes into dangerous waste (DW) and
r-.extremely hazardous waste ( EHW) and defines conditions for their evaluation,

handling, control and disposal. The WHC manuals WHC-CM-5-16, Nonradioactive
""' Danoerous Waste Packaging and Disoosal Reouirements, WHC-EP-0063, Hanford

Radioactive Solid Waste Packaging, Storage and Disoosal Requirements and
^ WHC-CM-7-05 Environmental Compliance give additional information on hazardous
n wastes. In any event, the packaging, shipping and handling of either

hazardous materials or hazardous wastes in Washington are regulated, as
°'- applicable, by USDOT, EPA or WDOE, whichever is the most stringent.

1.1 OFFSITE HM/HW SHIPMENTS

For offsite HM/HW shipments, Traffic at the 1100 Area reviews and
approves the Hazardous Material Shipment Record (HMSR) or,Uniform Hazardous
Waste Manifest ( UHWM) from the shipper and completes the final shipping
papers or bills of lading for transportation offsite. Traffic personnel
rely on the shipper to supply complete, accurate and certified information
by means of the HMSR or UHWM so that they can complete the shipping papers.
To facilitate this flow of information to Traffic, the shipper must be
familiar with the Code of Federal Regulations , Title 49, Parts 171-179. All
offsite shipments must be in full compliance with both Federal and State
Regulations as applicable.

^ NOTE: Offsite or onsite radioactive material shipments require either
an Offsite Radioactive Shipment Record (ORSR), Onsite Radioactive
Shipment Record (RSR) or an Onsite Routine Radioactive Shipment Record
(ORRSR) as appropriate. Their uses will be discussed in later sections.
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1.2 ONSITE HM/HW SHIPMENTS

For onsite shipments of HM/HW the same general procedures apply. The
HMSR filled out by the shipper generally serves as the only documentation to
accompany the shipment onsite. Onsite shipments of hazardous wastes require
the Uniform Hazardous Waste Manifest (UHWM). DOE-RL Order 5480.1,
Chapter III, requires that all onsite shipments of HM/HW comply with the DOT
regulations, or at least be conducted with an equivalent degree of safety.
Deviations from DOT regulations requires DOE-RL approval.

2.0 PROCEDURE FOR MAKING NONRADIOACTIVE HM/HW SHIPMENTS

This section describes in general terms the actions required to prepare
hazardous (nonradioactive) material/waste for transport. A schematic illu-
stration of this process is given in Figure 111-2-1.

^ 1. Define the material to be shipped by chemical, technical or generic
v) name. Determine or define hazardous properties. Determine quantity

of material to be shipped (by weight, volume, or otherwise, as
r:' appropriate).

2. If material to be shipped is currently packaged, determine if
packaging meets DOT requirements and is in good condition.

3. If material is a waste, determine if it is a hazardous waste per
40 CFR 261 or Washington State Department of Ecology "Dangerous

"^- Waste Regulations," WAC 173-303. The Site Hazardous Waste
Engineering Support Unit (SHWESU) of Defense Waste Management
Division can provide assistance in this area.

4. Consult the Hazardous Materials Table (HMT) in 49 CFR 172.101 and
its Appendix and Exhibit 111-2-1 for the HMT format.

a. Determine if material is a reportable quantity of a hazardous
substance (49 CFR 172.101, Appendix)

b. Determine is material is a Poison Inhalation Hazard (173.3a)

c. Establish proper shipping name (Column 2 of HMT).

d. Determine hazard class (Column 3 of HMT).

e. Determine identification number (Column 3(a) of HMT).

f. Determine labeling requirements (Column 4 of HMT).

g. Determine if any packaging exceptions apply to the shipment
(Column 5(a) of HMT).
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h. Determine specific packaging requirements for the shipment
(Column 5(b) of HMT).

i. See quantity and storage restrictions found in Columns 6 and
7 of HMT if shipment is by aircraft, passenger carrying railcar
or vessel.

5. If material is a hazardous waste, submit a chemical waste disposal
request to the SHWESU in accordance with WHC-CM-5-16.

6. Title 49 CFR Part 173 contains specific requirements for packaging
hazardous materials or wastes identified in the HMT. Examine
these requirements closely since they specify specific types of
packaging, loading requirements and restrictions, internal
packaging, and markings specific to the commodity being shipped.

1"7
7. Select a container based on the following considerations:

LO a. The applicable determinations of items 1 through 6 above

^ b. Size, shape, weight, and volume of material to be shipped

c. Destination, mode of transport, and consignee's ability to
handle receipt of the shipment

d. Availability of shipping containers.

8. If material is still in the original packaging or the waste was
previously packaged, verify regulatory compliance to today's current
regulations through inspection of the DOT specification markings
and labeling on the container for both hazardous material and
waste and review of the documentation describing the packaging of
the waste. If the packaged material is not in compliance, it will
have to be repackaged or overpacked in a Salvage Drum (See
49 CFR 173.3 (c)).

9. If material is unpackaged or requires repackaging, obtain an
acceptable container and inspect it. A quality assurance/quality
control inspection may be required.

10. Load the container with authorized contents only, and assemble and
seal the package in accordance with appropriate procedures.
Packages must be marked and labeled in accordance with the
regulations found in 49 CFR 172, Subpart D and E, respectively.

11. If shipment is to be made from a regulated (radiation control)
area, a radiation survey is required to determine radiation and
contamination information and to assure the exterior surfaces are
free of contamination.
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12. For offsite shipments, schedule shipment in advance with Traffic and
Transportation, where appropriate.

13. A hazardous material shipment (not hazardous waste) needs a
completed Hazardous Material Shipping Record (HMSR) form per
instructions found in Section 3.0 that follows. The shipper retains
the pink copy and sends the completed HMSR together with other
pertinent papers or instructions with the shipment.

14. If the material is a hazardous waste, complete a Uniform Hazardous
Waste Manifest (UHWM) per instruction found in Section 4.0 that
follows. Send completed manifest together with other pertinent
papers or instructions with the shipment.

15. Furnish appropriate placards (see 49 CFR part 172, Subpart F) to the
carrier, or if vehicle is equipped with permanent placards, assure

N that placards are turned to the proper hazards.

ua 16. Assure that riggers or truck drivers are aware of any tiedown
requirements to secure load. It is the packager/shipper's

^ responsibility to inspect and approve securing of all loads to
assure tiedown requirements are met. Guidelines for tiedowns are
found in 49 CFR 177.834(a).

^

17. Assure, prior to loading, the transporting vehicle has no obvious
defects and that its Class A/B preventative maintenance inspections
are current.

r-:)
3.0 PREPARING A HAZARDOUS MATERIAL SHIPMENT RECORD

The following instructions are keyed to numbered blocks on the HMSR
specimen copy shown in Exhibit 111-3-1.

3.1 SHIPMENT DESCRIPTION SECTION COMPLETED BY ORIGINATOR

1. Provide the complete •address of the consignee, and designate an
individual to whom the shipment is being sent.

2. Identify originating facility. Originator signs and dates form,
checking box indicating originating contractor.

3. Check appropriate boxes to indicate mode of transport and method of
payment for offsite shipment. Provide complete cost code.

4. Describe material to be shipped and its packaging as required by
column headings. It is essential that all data be provided for
each hazardous material being shipped. •
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5. Indicate total number of shipping units and gross weight of
shipment. Also identify placards required on the vehicle. See 49
CFR 172 Subpart F.

6. Identify property control, release to ship or return order numbers,
as applicable.

7. Answer questions here. Describe internal packaging if any, include
type and size of inner containers and quantity of material contained
in each.

8. Have the Radiation Protection Technologist (RPT) complete the
radiation release. Space is available for the survey number,
date, and signature of the RPT who is responsible for the survey.

3.2 CERTIFICATION SECTION COMPLETED BY CERTIFIER

-- 1. The authorizing signature shall be that of a delegated employee who
has successfully completed the "Certification of Hazardous Material

F.0 Shipments" course. Retraining in this course is required every two
^ years to retain signature authorization.

2. For offsite shipments made via aircraft, the appropriate boxes
must be checked to indicate prescribed limitations are met.

3.3 OFFSITE SHIPMENT APPROVAL SECTION COMPLETED BY TRAFFIC

1. Traffic assigns a bill of lading number, identifies the date shipped
and routing, and approves release of shipment to the carrier.

4.0 PREPARING A UNIFORM HAZARDOUS WASTE MANIFEST (UHWM)

The following instructions are keyed to numbered blocks on a specimen
copy of the UHWM form used (Exhibit 111-4-1). For additional guidance in
preparing this form, contact the Site Hazardous Waste Engineering Support
Unit (SHWESU), WHC-CM-5-16 or Traffic.

Approved continuation sheets are available from the SHWESU, if necessary.

Items A through K on the form are not required by Federal regulations.
However, states may require generators to complete some or all of the items
as part of the state manifest reporting requirements. The SHWESU will notify
the generator on a case-by-case basis if any of this data is required, for
example Box I requires WDOE Waste Codes (e.g, D001, WP01, etc).

^
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4.1 GENERATOR SECTION COMPLETED BY ORIGINATOR

1. Enter the generator's U.S. Environmental Protection Agency (EPA)
identification number. At the Hanford Site, the identification
number is WA 789 000 8967. Also enter a manifest document number
assigned by the Site Hazardous Waste Management Engineering Support
Unit.

2. Enter total number of pages used to complete the manifest (main
page plus each approved continuation sheet).

3. Enter the name and address of the generator.

4. Enter the phone number of the generator.
CD

5. Identify the first transporter company by name.

6. Enter transporter EPA identification number, WA 789 000 8967 if
WHC Transportation is used.

7. Enter second transporter company name, if applicable.

8. Enter second transporter EPA identification number, if applicable.

9. Identify the company and site address of the facility designated to
_ receive the waste. The address must be the site delivery location

•- not the company mailing address.

10. Enter the EPA number for the designated receiving facility.

11. Enter the DOT description, which includes the proper shipping name,
_y hazard class, and identification number (United Nations (UN) or

North American (NA) as applicable) for each waste as identified in
49 CFR 172. If a hazardous substance, place a reportable quantity
(RQ) in the HM box and also identify the constituents making the
material a hazardous substance. Any not otherwise specified
(N.O.S.) entry must identify the constituent that makes it
hazardous. If dangerous when wet, place words "Dangerous When
Wet" in box in association with proper shipping name. If toxic by
inhalation place words "Poison-Inhalation Hazard" in box in
association with the basic description.

12. Enter the number and type of containers for each waste using
appropriate abbreviations from the listing below.

TYPE OF CONTAINERS
DM = Metal drums, barrels, kegs
DW = Wooden drums, barrels, kegs
DF = Fiberboard or plastic drums,'barrels, kegs
TP = Tanks, portable
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TT = Cargo tanks (tank trucks)
TC = Tank cars
DT = Dump trucks
CY = Cylinders
DM = Metal boxes, cartons, cases
CF = Fiber or plastic boxes, cartons, cases
BA - Burlap, cloth, paper or plastic bags

13. Enter the total quantity of waste described on each line.

14. Enter the appropriate abbreviation from the listing below to
indicate the unit of measure. The preferred unit of measure is K
for kilograms.

UNIT OF MEASURE

6-1 G= Gallons (liquid only) L = Liters (liquids only)
P = Pounds K = Kilograms

us T a Tons (2,000 lb) M= Metric tons (1,000 kg)
Y= Cubic yard N s Cubic meters

15. Generators may use this space to indicate special transportation,
treatment, storage, or disposal information, etc.

^. •
16. The generator must read, sign ( by hand), and date the certification

statement. The authorizing signature shall be that of a delegated
individual who has successfully completed the "Certification of

" Hazardous Material Shipments" course or "Hazardous Waste Shipment
Certification" course.

^j 4.2 TRANSPORTERS SECTION COMPLETED BY TRANSPORTER

'' 1. Enter (print or type) the name of the person accepting the waste
described on the manifest by signing and entering date of receipt.

2. Same as item 1 but for the second transporter, if applicable.

4.3 FACILITY SECTION COMPLETED BY TREATMENT, STORAGE, DISPOSAL FACILITY

1. Receiving facility must note any significant discrepancies between
the wastes described on the manifest and the waste actually received
at the facility.

2. The name of the person accepting the waste on behalf of the
receiving facility must be entered (printed or typed). The person
must acknowledge acceptance of waste described on the manifest by
signing and entering the date of receipt.

.
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5.0 EXAMPLES OF HAZARDOUS MATERIALS SHIPMENTS

c -.'

t31

^

n^.

^^^r

^

Examples illustrating the steps used in preparing specific HM shipments
are shown in Appendix B.

^
LJ

91
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TITLE: Approved by

RADIOACTIVE MATERIAL SHIPMENTS D. K. Quigl , Man ^
Procurement and aterials Mgmt

1.0 ONSITE SHIPPING PROCEDURES

1.1 GENERAL REQUIREMENTS/RESPONSIBILITIES

1.1.1 Manager of Facility

The manager of the facility that packages and offers a shipment of
radioactive material for onsite transport sha11:

C1111
1. Designate personnel to become authorized shippers for packaging and

shipping hazardous materials and initiate the authorizing process.
(See Part II 2.1).

°'- 2. Assure that only appropriately trained personnel are employed to
load and transport radioactive material packages, and that these
personnel comply with applicable operating procedures that provide
for nuclear safety, security, contamination control, and packaging
and transport requirements for fissile and other radioactive

-- materials, as well as, applicable federal, state, and contractor
requirements, e.g., DOE Order 5480.3, DOE-RL Order 5430.1,
Chapter III DOT 49 CFR, this manual, Safety Analysis Reports for

r:)
Packaging ( SARP), Certificates of Compliance (COC),
WAC 173-303, etc.

3. Assure that only approved packages are used.

1.1.2 Authorized Hazardous Materials Shiooer

Authorized shippers must properly classify, describe, package, mark and
label hazardous materials for shipment. The shipper is responsible for the
shipment until it is delivered to the consignee's facility and accepted. In
performance of these duties the shipper shall:

1. Assure that radioactive materials are loaded into packages that have
been inspected, maintained, and approved for onsite transport. An
auditable record of the inspection, maintenance, and certification
that the package is ready for use must be maintained at the
packager's facility. This includes a copy of the current SARP or
COC or the Type A Certification document MLM 3245, wherever
applicable.
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2. Obtain agreement with the consignee for delivery of the material to
the consignee's facility. This agreement may include prescheduling
of the shipment and additional notification of an estimated time
of arrival (ETA) just prior to shipment departure.

3. Arrange for the use of a vehicle and tiedown equipment approved
for transporting the package to its destination, and assure prior
to loading, that vehicles (tractor and/or trailer) are tagged
showing the preventative maintenance and class A/B inspections are
current.

4. Verify that all SARP requirements governing the use of each
container are incorporated into applicable operating procedures
and followed.

,,. 5. Schedule personnel to convoy the shipment when required by the
SARP or by the safeguards and security requirements of MRP 5.27,
"Movement of Radioactive Material."

Ln 6. Resolve all questions concerning the special services required
while the package is being transported to the consignee's facility
(e.g., cooling water in case of delay enroute, control of personnel
because of a radiation dose; escort by Patrol for traffic control,
etc.).

;o.
7. Properly complete an Onsite Radioactive Shipment Record (RSR,^

Exhibit IV-1-1) form for each shipment. This form must accompany
the shipment to its destination. Certain routine onsite shipments
may be shipped using an Onsite Routine Radioactive Shipment Record

- ( ORRSR). See Section 2.4 for applicability.

C-'' 8. Supervise and approve the loading and tie down of the package(s)
h., into or onto the transport vehicle to assure compliance with

applicable loading and tiedown requirements as specified in the
procedure, SARP, COC, etc.

9. Assure that the transport vehicle is placarded radioactive, when
required, and as appropriate for other hazardous materials being
transported.

10. Make the following notifications when necessary :

a. Notify the Fire Battalion Chief on duty of the starting time,
estimated duration of the shipment, route to be followed, and
destination, to expedite assistance, if needed.

b. Notify the Bus and Rail Supervisor of the departure time,
route, destination, and ETA to assist in traffic control.
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c. Notify Patrol of the departure time, route, destination, and
ETA. Request escort service, as required.

NOTE: Depending on the quantities shipped, some SNM shipments shall
require classified notifications.

11. Provide the completed RSR to the truck driver, train engineer or
convoy leader, as appropriate. Require that receiver's signature
be obtained on the RSR indicating acceptance of the shipment.

12. Assure that an RPT has surveyed the package(s) and the vehicle.
If a radiation protection convoy is required, an RPT will be
assigned to the convoy team and provide the instrumentation needed
to monitor the radiation dose and contamination level. The RPT
will accompany the shipment to the onsite destination and will be
prepared to take emergency action to minimize exposure to personnel
and to the environs in the event of an accident.

Ln 13. Placard the vehicle in accordance with DOT requirements. Over
placarding is acceptable for onsite shipments.

0
14. Maintain a copy of the RSR for three months as a record of the

shipment.

1.1.3 Vehicle Driver

The driver of the transporting vehicle shall be appropriately trained
° by his management for transporting hazardous materials and shall:

w 1. Assure that the vehicle is appropriate for the load and free of
c') defects that could affect the safe transport of the material.

2. Assure preventative maintenance and Class A/B inspections are
current.

3. Assure that the shipment is properly positioned and secured to the
vehicle.

4. Assure that the vehicle is placarded for the cargo.

5. Assure that the radiation level in the cab has been determined to
be within acceptable limits.

6. Assure that radio equipment in the cab, if required, is functioning
properly.

1.2 NORMAL ONSITE RADIOACTIVE MATERIALS SHIPMENTS, PROCEDURES

Onsite radioactive materials shipments require an RSR be completed for
each shipment except as provided in this Part, Section 1.4, dealing with
routine shipments covered with an Onsite Routine RSR.
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This section describes generally the actions required to prepare radio-
active material for transport onsite. A schematic flow diagram of this pro-
cess is given in Figure IV-1-1.

NOTE: If the material to be shipped is radioactive waste or radioactive
mixed waste scheduled for storage or disposal in the 200 Area burial
grounds, additional characterization and packaging requirements must be
met. These requirements are found in WHC-EP-00063, "Hanford Radio-
active Solid Waste Packaging, Storage and Disposal Requirements."

NOTE: In addition to this general procedure, specific operating
procedures, prepared and controlled by the facility operations, shall
be followed when packaging and transporting radioactive material
shipments onsite. These procedures shall be reviewed and approved by
Packaging Development. for uniformity, SARP requirements and
administrative controls.

VtA 1.2.1 Definition of Material

Defin e the material to be shipped in the following manner. (For
additional assistance, see Appendix C, "Radioactive Material Characterization
Tables").

;•>
1. U5t the radionuclides that are present (e.g., 239Pu, 233U, and

Cs).
N.

2. Determine the level of radioactivity present in terms of curies.
-^- If fissile radioactive material (49 CFR 173.403{j)), determine

the grams fissile for criticality control if applicable. Determine
° if material qualifies as a Hazardous Substance Reportable Quantity
f7, (RQ). See 171.8 and 172.101 Appendix.

3. Determine if material will be shipped as "normal form" or "special
form" [49 CFR 173.403(s) and (z)].

4. If normal form, determine the physical form (e.g., solid, liquid,
or gas)• and the chemical form (e.g., nitrate, oxide, elemental,
etc.) of the radioactive material.

5. Determine if other hazardous materials are present or if other
hazardous characteristics are exhibited (e.g., corrosive, flammable
liquid, oxidizing material, etc.).

6. Identify appropriate Al or A2 values for radionuclides contained.

o Determine Al values for radionuclides in special form
(49 CFR 173.433, 173.435).

o Determine A2 values for radionuclides in normal form
(49 CFR 173.433, 173.435).
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NOTE: Tables IV-1-1 and IV-1-2 list Al and A2 values for commonly
shipped radionuclides in special form and normal form,
respectively.

7. Determine quantity category based on the radionuclides contained,
their Al or A2 values as appropriate and the number of curies to
be packaged in each container (e.g., cask, box, drum). See the
following sections of CFR for the quantities listed:

o Low Specific Activity Radioactive (LSA) Material, 49 CFR
173.403(n)

o Limited Quantity, 49 CFR 173.403(m) and 49 CFR 173.421-.424

o Type A Quantity, 49 CFR 173.431(a)

o Type B Quantity, 49 CFR 173.431(b)
^S

o Highway Route Controlled Quantity (HRCQ), 49 CFR 173.403.(l).
t,r a

Cz NOTE: Tables IV-1-1 and IV-1-2 list limiting values for each
quantity category in terms of curies for commonly shipped
radionuclides in special form and normal form respectively.

1.2.2 Shipping Container Selection. Preoaration and Transport

^ 1. Select a shipping container based on the following considerations:

a. The quantity, type, form and classification of radionuclides
-° to be packaged.

b. Need for shielding and/or cooling

c. Size, shape, and weight of material to be shipped

d. Destination, mode of transport, and consignee's ability to
handle receipt of the shipment

e. Dose rate and contamination considerations

f. Availability of shipping containers

g. Regulations found in DOE-RL Order 5480.1, Change 1, Chapter
III, 49 CFR 173.400-173.478

h. If waste, the additional requirements of WHC-EP-0063.

Westinghouse Hanford onsite shipments, where possible, shall be made in
DOT-specification containers loaded to meet DOT regulations as found in
49 CFR 173.401-173.478 or in containers with a valid COC (Shipper must be able
to document the contents meet the authorized contents requirement applicable
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NT

Limited

Quantity=a
Type A

Quantity+•4

Type

Quantitys HRCQ^

Low Specific
Actfvity Material

ISA7

Radionuclides s10•3 A7 sA, >A, 1-3.000xA,
Activity program of

matrix

=e1Arn 0.008 8 >8 24,000 N/A

=ctAm 0.008 8 >8 24,000 N/A

14C 1 1,000 >1.000 30,000 N/A

wCO 0.007 7 >7 21,000 N/A

UtCs 0.03 30 >30 30,000 N/A

=tapu 0.003 3 >3 9,000 N/A

=39PU 0.002 2 >2 6.000 N/A

240pu 0.002 2 >2 6,000 N/A

=41Pu 1 1,000 >1,000 30,000 N/A

242Pu 0.003 3 >3 9,000 N/A

Srss 0.1 100 >100 30.000 N/A

"Sr 0.01 10 >10 30,000 N/A

M.F.P. 0.01 t0 >10 30.000 N/A

=17U 0.1 100 >100 30,000 N/A

215U 0.1 100 >100 30.000 WA

31W Unlimited Unlimited Unlimited 30,000 WA

UIxAr1 Unlimited Unlimited Unlimited 30,000 N/A

UIENe <Sa-., Unlimited Unlimited Unlimited 30,000 N/A

UOnxa%l 0.1 100 >100 30,000 N/A

Ulaegwtodl Unlimited Unlimited Unlimited 30.000 N/A

NOTE: All valves listed are in curies (G) unless otherwise stated.

lFor mixtures of radionuclides. the most restrictive values for any one member of the

mixture, establishes the mixture limiting values. (Exceptions, tee 49CFR 173.433(b)(.

=Alt values indicated, limit the activity within a given package.

TFor excepted instruments and articles see 49CfR 173.422,173.423,173.424.

'Maximum activity values, if exceeded are Type 8 Quantity.

1Package contents. restricted by Package Approval Documents only (e.g., SARP, COC).

'Highway Route Controlled Quantity (HRCQ) (Minimum values listed).

Not applicable to special form material.

P583-3228-4

^
Table IV-1-1. Activity Limits for Commonly Shipped
Radionuclides in Special Form.
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\

Limited

Quantity=•3A

Type A

Quantity= •s

Type B

Quantity4 HRCQ6•7

Low Specific

Activity Material

LSAs

Radimuclides
=10'tA= SAZ >A= t3,00gxAZ

Activitypergramof

matrix

2"Am 0.008m0 0.008 >0.008 24 0.0001 mCi/g

243Am 0.008mCi 0.008 >0.008 24 0.0001 mt:llg

14C 0.06 60 >60 30.000 03mG/g

"Co 0.007 7 '>7 21.000 03mC'dg

'37Cs 0.01 10 >10 30.000 03mCdg

=MPU 0.003mG 0.003 >0.003 9 0.0001 mCi/g

239pu 0.002mG 0.002 >0.002 6 0.0001 mCi/g

240PU 0.002mG 0.002 >0.002 6 0.0001 mCi/g

247Pu 0.1mG 0.1 >0.1 300 0A05mGlg

742Pu 0.003mG 0.003 >0.003 9 0.0001 mCUg

roSr 0.01 to >10 30,000 03mCi/g

"Sr OAmG 0.4 >OA 1.200 0.005 mCLg

M.F.P. g.4mG 0.4 >0.4 1.200 O.oOSmCdg

2331) 0.7mG 0.1 >0.1 300 0.005 mCi/9

2150 0.2mG 0.2 >0.2 600 0A05mt:dg

21aU Unlimited Unlimited Unlimited 30,000 Unlimited

UiuAn Unlimited Unlimited Unlimited 30.000 Unlimited

U,Fax <20.,1 Unlimited Unlimited Unlimited 30,000 Unlimited

Uqea>=O,,i 0.1mG 0.1 >0.1 300 0.005mCi/g

Uia.q.,.a) Unlimited Unlimited Unlimited 30,000 Unlimited

NOTE: All values listed are in curies (Ci) unless otherwise stated.

'For mixtures of radionuclides, the most restrictive values for any one member of the

mixture, establishes the mixture limiting values. ( Exceptions. see 49CFR 173.433(b)).

zAll values indicated, limit the activity within a given package.

svalues shown for solids and gases. For liquids divide value shown by 10.

For excepted instruments and articles see 49CFR 173A22,173A23,173A24.

sMaximum activity values, if exceeded are Type 8 Quantity.

•Package contents, restricted by Package Approval documents only (e.g., SARP, COC).

7111 ighway Route Contro0ed Q uanUty (HRCQ) (Minimum values listed).

sSee 49CFR 173A03(n) for additional specific criteria.
PS83•3228•3

Table IV-1-2. Activity Limits for Commonly Shipped
Radionuclides in Normal Form.

0
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in 49 CFR and COC) issued by the NRC or DOE. Where this requirement cannot
be met, other containers may be used as long as an equivalent degree of safety
is provided either by design or the use of administrative controls. Such
containers must be used under the strict adherence to requirements of a
SARP reviewed by the Packaging and Shipping Sub-Council and approved by the
WHC approval authority. Additional approval is needed from DOE-RL for onsite
shipments of HRCQ or fissile material. All packaging and shipping procedures
used must reflect the requirements of the SARP prior to the use of the
container. Loading requirements for the specification container DOT 6M are
given in 49 CFR 173.417(b)(2). DOT 7A containers are authorized by 49 CFR
173.415, but their use must be supported by a safety assessment. Some 7A
containers are qualified in MLM 3245. The shipper must maintain a file
containing the SARP and other pertinent documentation (e.g., drawings,
inspection records, etc.) pertaining to the use of the container for at
least 1 year after last usage.

`..^ The "Hanford Shipping Container Directory" is a catalog of commonly
used containers used by facilities for shipping radioactive materials onsite.

u'sIt is not a shipping document. Additional guidance on container selection
may be obtained from Packaging Development. ,

2. Obtain the container and inspect it. Work procedures, COCs, and
SARPs list inspection requirements, as appropriate, and may require

TM quality assurance/quality control verification.

° 3. Load the container with authorized contents only. Assemble and
seal the package in accordance with appropriate procedures.

4. Arrange for a radiation survey of the package(s) to determine that
smearable contamination limits and radiation dose rate limits are

C) not exceeded (49 CFR 173.443 and 173.441, respectively). Certain
packaging systems are exempt from these limits and are instead
controlled by limits specified in approved SARPs.

Mark and label each package in compliance with its SARP, 49 CFR, or
DOE-RL Order 5480.1A, Change 1, Chapter III, where applicable. To
the extent practical, provide the following information on each
package:

a. Responsible operating component (e.g., 225-B, WESF)

b. Date sealed or shipped

c. Radiation survey data

d. Estimated activity and identity of radioactive materials
present (e.g., 2 Ci, Mixed Fission products (MFP))

e. Gross weight if >55 lb
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f. Radioactive labels (use either DOT approved labels or SARP
approved alternative).

g. Other hazard class labels, as appropriate (e.g., corrosive,
flammable liquid, etc.). Use DOT approved labels.

NOTE: See SARP for specific requirements.

6. Determine the category and the security requirement if the material
is SNM. (See DOE Order 5632.4.) Obtain Nuclear Materials
Management Accountability review if necessary.

7. Determine if and when consignee can take delivery.

8. Schedule transportation equipment suitable for the shipment.
Schedule Operational Health Physics and Patrol escorts if required.

f^ 9. Complete an RSR according to instructions found in Part IV,
Section 2.3 that follows. This completed form must accompany the
shipment to the consignee's facility, along with other pertinent

C^ papers, such as burial or storage forms (in accordance with WHC-
EP-00063) and/or a list of SARP administrative controls under
which the shipment must be made.

10. Furnish appropriate placards to the carrier (see 49 CFR Part 172
Pa Subpart F) or if vehicle is equipped with permanent placards, assure

that placards are turned to the proper hazards. All onsite
radioactive shipments must be placarded in accordance with

^ 49 CFR172 Subpart F, or an approved alternative. See the SARP for
specifics.

c'a
11. Supervise the loading and securing of packages into or onto the

transport vehicle. Assure that riggers or truck drivers are aware
of any tiedown requirements named in associated COCs, SARPs, work
procedures, etc. It is the packager/shipper's responsibility to
inspect and approve securing of all loads to assure tiedown
requirements are met.

12. Assure that the carrier understands and follows all administrative
controls as specified in the SARP for transport of the package(s).

13. Advise receiver of the ETA and request confirmation of delivery on
interarea shipments exceeding Type A quantities.

14. Maintain a copy of the RSR for a least 3 months as a record of
shipment.

E

^
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1.3 PREPARING ONSITE RADIOACTIVE SHIPMENT RECORDS (RSR)

The following instructions are keyed to numbered blocks on a specimen
copy of the onsite RSR (Exhibit IV-1-1).

NOTE: Shipments of material via the safe secure trailer (SST) and
escorted by DOE couriers are classified and are, therefore, exempt from
these RSR requirements.

NOTE: Minor errors on an RSR may be corrected in the field by drawing
a line through the error, entering the correction above it, and signing
the shipper's authorized signature adjacent to the error/correction.

1.3.1 Shiooer Section Completed by Packager/Shipper

1. Check appropriate blocks based on material classification, if SNM
t^a and if security escort is required (see Security Manual). Check

appropriate contractor block.
F.ra

2. Identify the receiver, shipper, and carrier by name. The shipment
is to be addressed to an individual whose name must appear in the
proper box. The address must also include identification of the
contractor/component, building, area, and phone number. The

° shipper's name and complete address must be provided. Also,
identify the vehicle by number.

_ 3. Give a complete description of the radioactive contents. If several
similar packages are being shipped, describe the worst case

-- situation. List radionuclides present (abbreviations from 49 CFR
173.435 are acceptable). List the maximum curie content per
container, maximum grams fissile material per container, total

;,. grams fissile per shipment, and total curies per shipment.

4. Determine if material is normal form or special form (49 CFR
173.403(s) and 173.403(z)). Identify ownership of material: DOE
or licensee. Check appropriate block for physical form of material
(e.g., solid, liquid, or gas). Determine quantity based on form
(normal or special) and curies per container. Identify chemical
form of the material (e.g., oxide, chloride, etc.).

5. Give a detailed description of the packaging. List the number and
types of containers. Describe each, including internal packaging
(e.g., absorbent). Describe any secondary hazards (e.g.,
corrosives). Include model numbers, identification numbers, DOT
specification numbers, etc. Sketches may be made or attached.

^
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` RM Escort Required q Yas q No
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Exhibit IV-1-1. Specimen Copy of an Onsite
Radioactive Shipment Record (RSR).
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6. List container approval documentation, e.g., SARP numbers (e.g.,
HCS-047-001-00), COC numbers, or the DOT specification numbers for
the container's fabrication and approved loading. If the shipment
is being made under an approved waiver or deviation, the waiver or
deviation letter number must also be listed. The remaining
questions are self-explanatory.

1.3.2 Radiation Monitoring Section Comnleted By Radiation Protection
Technologist

1. Radiation survey data for the package(s) and the vehicle are
recorded here. The RPT signs and dates the form.

NOTE: The RPT will retain the white copy of the RSR in the RPT
office however, the RPT shall not remove the white copy until the

u* shipment is completely packaged and the shipper has certified the
shipment. The white copies are later collected by Traffic and

r'o retained.

Lr)
1.3.3 Carrier Section Completed By Packager/Shipper

c^
1. Shipper must record any speed limit restrictions required by SARP

and list the Radiation Monitoring emergency number. The shipper
should list or reference any additional administrative controls or
security requirements that must be followed by the carrier. Any

N, radiation dose rate that exceeds the DOT limit of 200 mr/hr at
package surface must be specifically authorized in the SARP. For

~- dose rates exceeding 1 rem/hr at three feet OHP must concur prior
to shipment. The shipper must notify Packaging Development that
the SARP limits were exceeded. The receiver must concur with
conditions of shipment prior to shipment.

NOTE: The carrier must obtain a signature from the consignee
indicating acceptance of the shipment. This must be done before
the shipment can be considered complete.

1.3.4 Certification Section Completed By Certifier

1. An authorized and delegated shipping organization representative
must sign and date the form, certifying that the shipment meets
DOE-RL and contractor shipping requirements. The authorizing
signature must be one of a delegated employee who has passed the
"Certification of Hazardous Material Shipments" course. Retraining
in this course is required every 2 years to retain signature
authorization.

^

NOTE: Instructions are printed on the reverse side of the RSR for
disposition of copies.
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1.4 ONSITE ROUTINE RADIOACTIVE SHIPMENTS

Certain onsite radioactive material shipments; such as sealed sources,
environmental and process samples, and low level waste not exceeding Type A;
due to their frequency and uniformity of contents and packaging are considered
routine. The safety record for these shipments is well established and
supports their movement and documentation by use of an Onsite Routine
Radioactive Shipment Record (ORRSR).

Limits, requirements, supporting documentation and qualification of
personnel will be determined by Operations Manager, Radiological
Assessment/Packaging & Shipping, Operational Health Physics and Traffic.
Limits shall not exceed those specified in the Package Approval document.

The ORRSR shall be a documented record of all routine type shipments
and used only for the shipment of radioactive material as described therein.
Use of the ORRSR gives a considerable time savings and convenience in shipping

^ activities, however, violation of the shipment conditions stated will result
in withdrawal of the ORRSR and issuance of an Event Fact Sheet.

Cy Two variations of the ORRSR form are used (Exhibit IV-1-2 and IV-1-3,
Form Numbers WHCM 8708-002.1 and WHCM 8708-002.2) depending on the quantity
and type of radioactive material shipped and the shipment certification
needed.

The Routine Authorization Form (Exhibit IV-1-2) is authorized by Traffic
after review and approvals are received from Operational Health Physics (OHP),

-- Operations Managers and Radiological Assessment/Packaging & Shipping (RA/P&S).
The Traffic approval authorizes qualified personnel (See 1.4.1, Step 9 below)
as well as authorized shippers to certify that the shipments meets all the
requirements as set forth on the ORRSR and that the package meets applicable
requirements for onsite shipments. In most cases this will be limited to

^ Limited Quantity, LSA, or Types A and B special forms only.

The Authorized Shipper form ( Exhibit IV-1-3) is to be used for routine
shipments up through Type A quantities. This form requires that each shipment
be reviewed and certified by an authorized hazardous materials shipper.
Limits shall be as determined by the approval organization.

1.4.1 How To Obtain An ORRSR

The Operating Organization will prepare a draft ORRSR (new or renewal)
in accordance with the following instructions and forward it to Traffic to
initiate the review and approval cycle. Step by step instructions keyed to
Exhibits IV-1-2 and IV-1-3 are as follows:

FOR THE SHIPMENT OF Use the proper shipping name of the material
and package description (Model, etc.), 'including its approval
document number (DOE/NRC COC, DOT Specification or Exemption, SARP.
etc.) that will help identify the shipment.

.

^
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ONSITE ROUTINE RADIOACTIVE SHIPMENT RECORD NO• 3

DOE CONTRACTOR yyESTINGHOUSE HANFORD COMPANY COPY NO. ^

FOR THE SHIPMENT OF VOID DATE1

BETWEEN NO INSPECTION
Z UNCLASSIFIED

DESCRIPTION OF RADIOACTIVE CONTENTS: PACKAGE REOUIREMENTS
RADIONUCLIDES O

0
ACTIVITY (MAX) FISEILE (GRAMS)

PHYSICAL FORM

FORM•NORYAL p CHEMICAL FORM

SPECIAL 0 QUANTITY
APPROVAL DOCUMENT(S):

SECONDARY HAZARD
• OA INSPECTION:

RAOIOLOGICAL PROTECTION REQUIREMENTS QUALIFIED PERSONNEL - to pEakape and •hip

^ (D

LABE:(f) REQUIRED

PHONES •

RWPS. PHONn

SPECIAL REQUIREMENTS

30

CARRIER INSTRUCTIONS 11
1.0 SPEED UAT RESTRICTED - MPN. NEVER EXCEED POSTED LBIfTS.
20 DO NOT LEAVE SHIPYENT UNATTENDED BETWEEN PICK UP AND DROP OFF POINTS.
lp IN CASE OF ACCIDENT ON SPIIL NOTIFY RPT IMMEDIATELY. CALL $11
I.p SHIPMENTS DURING HAZARDOUS ROAD CONDITIONS AND/OR CONGESTED TRAFFIC SHOULD BE AVOIDED.

TIE DOWN OH RESTRAIN PACKAGES TO PREVENT SHIFTING OR LOSS OF PACKAOES DURING TRANSPORT.
6.0 DECLARE MATERIAL AND PRESENf SHIPMENT RECORD AT EACH PATROL CHECK POINT.
7.0 OBTAIN RPT RELEASE OF TRANSPORT VEHICLE AFTER DELIVERY OF RADIOACTIVE MATERIALS.
60 PLACARD(s) REQUIRED.

THE ABOVE LISTED QUALIFIED PERSONNEL ARE AUTHORIZED TO CERTIFY THIS SHIPMENT

ROUTINE
12

AUTHORIZATION AUTHORIZED SIGNATURE

PRINT NAME DATE

O APPROVALS 34

ORIGDlATOq DATE TRAFFIC DATE

OPERATIONS MANAGER DAT! RADIOLOGICAL ASSESSMENT i
PACKAQINGISNIPPNIO

DATE

OPERATIONS MANAGER DATE OPERATIONAL HEALTH PHYSICS DATE

WHCM 8709•002.1

Exhibit IV-1-2 Specimen Copy of Qualified Shipper ORRSR.
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ONSITE ROUTINE RADIOACTIVE SHIPMENT RECORD NO. 3

DOE CONTRACTOR WESTINGHOUSE HANFORD COMPANY COPY NO.^

FOR THE SHIPMENT OF VOID DATE 5
1

BETWEEN /^ NO INSPECT)ON
! ^ ) UNCLASSIFIED

RADIONUCLIDES O

w, ACTIWTY (MAX) FlSSILE (ORAMS)

W PHYSICAL FORM

E

FORM - NORMAL 13 CHEMICAL FORM

SPECIALO QUANTITY

0.
ssses SECONDARY HAZARD

s^

N
RADIOLOGICAL PROTECTION REOUIREMENTS

16wo 0
0

iis-

^ LABEL(s) REQUIRED

PHONES -
Alone RWPS.

cc
SPECIAL REQUIREMENTS

> 1D

W

^

W

REQUIREMENTS

O

APPROVAL DOCUMENT(S)!

OA INSPECTION:

QUALIFIED PERSONNEL • to psUdOs and shlp

(D

PHONES

CARRIER INSTRUCTIONS \
11)

1.0 SPEED LIMIT RESTP.ICiE131(O:- MPN. NEVER EXCEED POSTED LIMITS.
2.13 DO NOT LEAVE SHIPMENT UNATTENDED BETWEEN PICK UP AND DROP OFF POD17S.
3.0 IN CASE OF ACCIDENT OR SPILL NOTIFY RPT IMMEDIATELY. CALL Ht
4.t3 SHIPMENTS DURING HAZARDOUS ROAD CONDRIONS AND/OR CONOESTED TRAFFIC SHOULD BE AVOIDED.
5.0 TIE DOWN OR RESTRAIN PACKAGES TO PREVENT SHIFTING OR LOSS OF PACKAGES DURING TRANSPORT.
6.0 DECLARE MATERIAL AND PRESENT SHIPMENT RECORD AT EACH PATROL CHECK
7.0 OBTAIN RPT RELEASE OF TRANSPORT VEHICLE AFTER DELIVERY OF RADIOACTNE MATERIALS.
L[] PLACARD(a) REOUIRED.

13 AUTHORIZED SHIPPER
to Certify on reverse side

16

-
^ APPROVALS

0
ORIGINATOR DATE TIIAFFIC DATE

OPERATIONS MANAGER DATE RADIOLOGICAL ASSESSMENT A
PACKAOUlOISNPPNIO

DATE

OPERATIONS MANAGER DATE OPERATKINAL HEALTN PHYSICS DATE

WNCM 6709.002.2

Exhibit IV-1-3. Specimen Copy of Authorized Shipper ORRSR

0

^
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2. BETWEEN List buildings and areas that shipment will be going to and
from. If several areas are involved it may be "All Areas Hanford
Site". The buildings and areas will be recorded on the shipment
record.

3. NO. Each routine will be assigned an identifying number by area,
year and operations group by Traffic.

4. COPY NO. The Blue card stock, working copies will be prenumbered
before issued by Traffic. The originator is responsible to ensure
that adequate supplies of ORRSRs are issued and maintained so not
to affect operations when the Shipment Record portion on the reverse
side is completed. Completed ORRSRs should be returned to Traffic
immediately.

" Upon revision of the ORRSR, all previous copies still in the field
nshould be recalled by the originator and returned to Traffic for

accountability.
U>

5. VOID DATE The ORRSR is void on date shown. This date will never be
CD over one year from date of issue.

6. DESCRIPTION OF RADIOACTIVE CONTENTS The originator shall identify
activity/quantity limits for each radionuclide to be shipped based
on calibration, characterization or calculation.

7. PACKAGE REQUIREMENTS Descriptions of containment and package. List
T all approval documents relating to the container and procedures

used by Operations personnel.

c' 8. RADIOLOGICAL PROTECTION REQUIREMENTS The radiation limits set here
are the limits for the package described on the ORRSR. If the
limits are exceeded, the package must be shipped on an Onsite RSR,
requiring approval by an authorized shipper.

All labeling shall meet DOT transportation regulations unless the SARP
specifies otherwise. Secondary hazard class labels shall be used when
appropriate.

List of any RWPs related to packaging, handling, shipping and
transporting, for both the shipper and receiver.

9. QUALIFIED PERSONNEL Qualification of personnel is a determination
that knowledge and abilities gained through training and experience,
measured against established requirements, standards, procedures or
tests, qual i fy an i ndi vi dual to perform a required function in a
safe and proficient manner. In all cases, the determination of

. personnel qualification is by their responsible manager and his
approval on the ORRSR. Auditable records documenting that only
qualified individuals are assigned to organizational shipping
responsibilities are required.
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10. SPECIAL REQUIREMENTS Special instructions including specific
tiedown requirements, if applicable, should be specified.

11. CARR TER INSTRUCTIONS Check each requirement for the carrier's
attention. Special instructions should appear above.

12. ROUTINE AUTHORIZATION ORRSRs of this type (Exhibit IV-1-2)
discussed above are authorized by Traffic after other approvals are
done. Qualified personnel may certify these shipments on reverse
side.

13. AUTHORIZED SHIPPER ORRSRs of this type (Exhibit IV-1-3) discussed
above require review and certification signatures of authorized
shippers for each shipment on the reverse side.

C) 14. APPROVALS The routine will be reviewed and approved periodically on
a case-by-case basis. Approvals are required by all organizations
listed on the form.

ORIGINATOR shall be the central contact for the ORRSR to control the copies
being used and assure proper use of them.

OPERATIONS MANAGER shall be the responsible manager of the qualified personnel
and the material being shipped. The shipping manager and the receiving

° manager shall approve.

RADIOLOGICAL ASSESSMENT/PACKAGING & SHIPPING must review and approve.

OPERATIONAL HEALTH PHYSICS must review and approve radiological conditions
= set forth.

TRAFFIC must review and approve.

1.4.2 Use Of The ORRSR

Shipment Logs particular to each of the two types of ORRSRs are
imprinted on the reverse side and are shown here for comparison (Exhibits
IV-1-4 and IV-1-5).

Exhibit IV-1-4 is the Shipment Log appearing on the back of the "Routine
Authorization" ORRSR (Exhibit IV-1-2) and allows qualified personnel,
designated on the front, to certify a shipment.

Exhibit IV-1-5 is the Shipment Log appearing on the back of the
"Authorized Shipper" ORRSR (Exhibit IV-1-3). In this case each shipment must
be certified by an authorized shipper.

0
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Each shipment shall be documented by entering the required information
onto a single line of the Shipment Log. When all the lines of the log are
filled return the ORRSR to Traffic for a replacement. The Shipment Log is the
instrument used to give Traffic a degree of control and to determine the
frequency of use and need for each ORRSR.

2.0 MISCELLANEOUS RADIOACTIVE MATERIAL SHIPMENTS

2.1 FISSILE MATERIAL AND SPECIAL NUCLEAR MATERIAL

The shipment of fissile materials requires certain controls in addition
to those needed for nonfissile radioactive material. Fissile materials
require controls for criticality safety and accountability and since all DOT

r? designated fissile materials are also special nuclear materials (SNM) of
national strategic importance, additional controls for security and safeguards
are also mandatory.

NOTE: In the Atomic Energy Act, the term SNM refers to any isotope of
plutonium, uranium-233, uranium-235, uranium containing more than the
normal abundance of uranium-235, or any material artificially enriched
in any of these substances. Specifically, fissile isotopes are those
capable of sustjj3%ing23^ nuclear chain23^eaction with thermal (slow)
neutrons. (e.g. U, Pu, 241Pu, and U, while fissionable isotopes
are those capable of s2^S8tainin^40a nuc1^ar c^i^^n r241tion by fast or
thermal neutrons (e.g. Pu, Pu, s Np, Cm, 241Am, etc.). For
purposes of this manual, the term "fissile" will include fissionable
material as well as fissile.

cy 2.1.1 Fissile Exempt Material - Onsite/Offsite Shioment

Fissile material is classified as either fissile or fissile exempt
material. Fissile exempt material is exempted from criticality safety
packaging requirements. These shipments must still be in accordance with
both shipping and receiving facility fissionable material limits and
restrictions. The most common exemption is no more than 15g fissile material
in a package. If material is transported in bulk the 15g limitation applies
to the conveyance. Additional fissile material exemptions are given in
49 CFR 173.453.

All fissile material, whether exempt or not, is subject to the same
packaging and shipping regulations as nonfissile radioactive material, and
must also be characterized as Limited Quantity, Type A, Type B, or Highway
Route Controlled Quantity ( HRCQ), and shipped in containers approved for
those quantities.

0
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2.1.2 Fissile Material Offsite/Onsite Shipments

All offsite shipments (>15g) of fissile material shall be packaged
either in DOT Specification containers consistent with 49 CFR 173.417 or in
containers approved by DOE or NRC for transportation of fissionable material.
Approved containers do not require additional criticality safety reviews.

Offsite shipments shall be in accordance with the container Certificate
of Compliance or as specifically described in 49 CFR for DOT specification
containers. This certificate shall be posted or readily available within the
loading areas and any place where fissile material is stored in the container.
The Transport Index shall be posted on the container.

All onsite shipments (>15g) of fissile material not packaged in offsite
containers shall be packaged in containers reviewed and approved by the WHC

zur Approval Authority and DOE-RL, when applicable. Safety shall review onsite
containers for criticality safety concerns. Onsite container design when
coupled with other considerations shall provide criticality safety protection
consistent with protection provided by approved offsite containers.

Onsite shipments shall be made in accordance with both shipping and
Co receiving facility Criticality Safety Specifications or facility fissile

material status and the container authorized fissile contents based on the
container SARP. The container SARP shall be available for use within the
loading and unloading areas or any place where fissionable material is stored
in the container.

ry
2.1.3 Fissile Classes

Packages of fissile radioactive material are classed as Fissile Classes
I, II, or III depending on the degree of control needed to provide nuclear

^ criticality safety during handling and shipping. Criticality Safety Analysis,
performed and documented in a SARP, COC or 49 CFR 173.417, determines the
fissile class to be applied to a package for shipment of fissile material.
Fissile classes are defined in 49 CFR 173.455.

2.1.4 • Accountable Material

2.1.4.1 Accountability

Accountability is materials management based on nuclear materials
accounting control including the documentation of all transactions and
adjustments that affect the materials balance, material usage and the
preparation of inventory reports. Accountable Materials, consistent with
DOE Safeguards and Security Division recommendations and with WHC usage,
include radionuclides grouped according to their origins, uses and properties
and referred to by a variety of terms:

o Nuclear Materials

o Source Materials
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o Special Nuclear Materials

Accountable Nuclear Materials defined by DOE Order 5630.2(2) are:

o Uranium, natural, depleted, enriched <20%, >20% U-235

o Plutonium, all isotopes

o Americium-241, -243

o Curium

o Berkelium

o Californium
L0y

o Lithium-6.V

in o Uranium-233

r1 o Neptunium-237
>..

' o Deuterium

o Tritium
^

o Thorium

_.. 2.1.5 Approvals for Offsite Shioments of Radioactive Material

Offsite shipments and certain onsite movements of any radioactive
material, whether accountable or not, require approval by Safeguards and
DOE-RL. Nonaccountable radioactive material shipments and some small amounts
of accountables are generally covered by a blanket approval obtained at the
beginning of each fiscal year; approvals for larger amounts of accountable
materials are generated on a case-by-case basis.

The shipment originator initiates application for approval by submitting
a Radioactive Material Action Request (BD-7200-035) to Safeguards. Safeguards
reviews the request and submits it to DOE/RL for approval.

The Nuclear Material Control and Accountability Manual , WHC-CM-4-34,
gives guidance for generating the approval request and the correct
accountability forms.

^
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2.1.6 Categorization and Physical Protection for SNM Shipments

"^.

ta r

CD

x..,

rw

n-

Offsite shipments of SNM must comply with the physical protection
requirements of 10 CFR, Energy; 49 CFR, Transportation; and DOE Order 5632.4,
"Physical Protection of Security Interests".

Onsite shipments of SNM must comply with these same regulations as well
as MRP 5.27, "Movement of Radioactive Material" and WHC-0076, Rev. 2,
Classified, Secret, "Hanford Intrasite Shipments of SNM by Rail or Wheeled
Vehicle Security Plan." These two latter onsite documents may contain more
stringent requirements than those for offsite and should be inspected closely
to prevent shipping problems.

Whether onsite or offsite, the degree of security imposed on the
shipments is determined by the category amounts of SNM defined in
DOE Order 5632.4. Table IV-2-1 defines the SNM categories. Chapter VI of
DOE Order 5632_4 defines the minimum requirements for safeguarding SNM by
categories while in transit.

Table IV-2-1

PHYSICAL PROTECTION
CATEGORIZATION OF NUCLEAR MATERIAL

0

Special Nuclear Categoryl/ Categoryl/ CategoryJ Category
Material I II III-A III-B

Plutonium 2 kg or - 400-1,999 220-399 1-219
more grams grams grams

Uranium-233 2 kg or 400-1,999 220-399 1-219
more grams grams grams

Uranium-235 ( Contained 5 kg or 1,000- 350-999 1-349
in Uranium enriched to more 4,999 grams grams grams
20% or more)

Uranium-235 ( Contained --- --- --- All
in Uranium enriched to quantities
less than 20%) one gram

or more

J If Plutonium or Uranium-233 is combined with Uranium- 235, the amounts of Plutonium
or Uranium-233 must be normalized to the U-235 content by multiplyi ng by 2.5 to
arrive at the category limits shown.

2/ A Plutonium and/or Uranium-233 content of less than 400 grams may be combir,
with Uranium-235 when t he total content is less than 1,000 grams.
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Documentation for Category I shipments is classified. Certain
Category II shipments may be classified depending on the material, and the
above documents.

2.1.7 Security Exemptions for Onsite Shipments of SNM

1. Plutonium contained with other materials, the aggregate of which is
defined as waste, and transported wholly within the confines of a
limited area, is exempt from requirements for patrol escort and
use of a dedicated Equipment Operations vehicle.

2. Plutonium not readily separable from other radioactive material,
the combination of which delivers an external radiation dose in
excess of 100 rem/at 3 ft without intervening shielding, is exempt
from these physical protection requirements.

s^.
3. Plutonium in quantities >2 kg transported between the 324, 325 or

308 Buildings (within the 308 Protected Area) is exempt from the

L) physical protection quidelines. The two-man rule plus one patrolman
applies. An Equipment Operations vehicle not required.

,:D
4. If WHC cannot provide the required physical protection for a

shipment of SNM that would seriously impact operations, the

N,
requirements for use of a dedicated vehicle may be waived by DOE-RL.

2.2 RAdIOACTIVE MIXED WASTE

-- Radioactive mixed wastes are radioactive wastes that also exhibit other
hazardous characteristics or are cross-contaminated with materials or wastes
that are hazardous as defined in 40 CFR Parts 260-265, 49 CFR Parts 171-179

^-^ and/or Washington Administrative Code (WAC) 173-303. Radioactive mixed
wastes are regulated jointly under the Atomic Energy Act ( AEA) and the

L=- Resource Conservation Recovery Act (RCRA), and as such, must be packaged,
shipped and disposed of in accordance with the regulations established under
these two Federal laws.

Based on these laws and regulations established to enforce them, it is
mandatory that radioactive mixed wastes be packaged and shipped onsite and/or
offsite in accordance with DOT Hazardous Material Regulations as set fcrth
in 49 CFR Parts 171-179. Certain exceptions may be granted by applying for
a DOT exemption for offsite shipments or a DOE Headquarters alternative or
DOE field office exception for onsite shipments (see DOE Order 1540.2 for
administrative procedures that apply). Remember that DOE policy is that
these options not be used unless extraordinary circumstances exist that would
justify noncompliance to established regulations.

Radioactive mixed waste at Hanford must be prepared for storage or
disposal in accordance with WHC-EP-00063, "Hanford Radioactive Solid Waste
Packaging, Storage and Disposal Requirements" as applicable.
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Radioactive mixed wastes at Hanford must be shipped in accordance with
applicable DOT regulations or under a DOE approved alternative which is
formally documented and provides an equivalent degree of safety. Shipping
paper documentation of radioactive mixed waste shipments must consist of
radioactive shipment records (RSRs) and uniform hazardous waste manifests
(UHWM) when required for the type and quantity of material being shipped.
For examples of this documentation, see Sections 111-3.0, 111-4.0, IV-2.3
and IV-4.3.

2.3 CONTROLLED VEHICLES

Certain onsite movements of radioactive material contamination do not
qualify as radioactive material shipments and therefore are not documented
with an onsite RSR or onsite routine RSR. These are movements of controlled
vehicles and regulated vehicles that cannot be unconditionally released.
These are covered on a Radiation Work Permit (RWP). Radiation Protection ,
WHC-CM-4-10, defines these vehicles in sections 7.4.4.13 and 7.4.16 and

NT shows the appropriate signs or stickers for each.

sst

C-1 3.0 OFFSITE SHIPPING PROCEDURES

3.1. SHIPPER'S RESPONSIBILITIES

The delegated/authorized hazardous materials shipper who prepares
packages of radioactive material for offsite shipment is responsible for the
following functions:

1. Verifying that the consignee has a license (specific or general) to
receive and process the type of radioactive material to be shipped.
This check is required whenever the consignee is not a license-
exempt DOE contractor.

2. Properly classifying, describing, packaging, marking, and labeling
the radioactive material for offsite shipment in a manner that
complies with applicable government (Federal, state,, local)
regulations (e.g., Title 49 CFR Parts 171-179, DOE Order 5480.3.

3. Properly completing an Offsite Radioactive Shipment Record (ORSR)
form for each shipment.

4. Notifying Traffic of the following items in advance of shipment:

a. The date the shipment will be packaged and ready for transport

b. The proper shipping name, hazard class, and the United
Nations/North American (UN/NA) number

c. The radionuclides and quantity (curies and grams) of material
to be shipped and for fissile material, the fissile class
assigned.to each package.
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d. The number and types of packages used. Each package
description should include the U.S. Department of
Transportation (DOT) specification or Certificate of Compliance
(COC) number, as appropriate, and its size and weight.

e. All special considerations such as suggested routings, mode of
transport, special vehicle requirements, safeguards and
security, destination, requested delivery dates, and any
other pertinent information concerning the shipment.

NOTE: A one.day advance notice of shipment is a minimum requirement
and that special shipments (e.g., exports, exclusive-use, safe
secure trailer (SST), etc.) require longer lead times. As example,
irradiated reactor fuel shipments require that a physical protection

^^ plan be developed and approved before shipment (49 CFR 173.22(b)).
This may take some time to complete. Another example, a Highway

.sr Route Controlled Quantity (HRCQ) radioactive shipment requires
special routing and the filing of a route plan, as well as submittal

Ln of additional information (49 CFR 173.22(c)). The manager who
arranges for the offsite shipment of a HRCQ must provide the
necessary data to Traffic 60 days prior to the first shipment.
Additional guidance is given in Appendix D.

NOTE: Prenotification must be made to the states that shipments of
spent fuel or high level waste pass through; requiring additional

° time. The manager who intends to ship either unclassified spent
_ fuel or high level radioactive waste offsite must submit the

necessary information to Traffic at least two weeks prior to the
shipment for concurrence and subsequent transmittal to DOE-RL.
Additional guidance is given in Appendix D.

f:, 5. Scheduling onsite transportation with Heavy Equipment Operations
from the packager's site to the 1167 Building_of less than truckload
shipments, including Category III quantities of Special Nuclear
Material (SNM). Assure, prior to loading, the transport
vehicle/trailer is visually inspected and the Class A/B preventative
maintenance is current.

NOTE: No SNM can be stored overnight in the 1100 area. Traffic
must be notified in advance of any shipment of SNM to ensure a
timely departure from Hanford. Otherwise, the shipment will be
returned to the shipper until proper procedures are followed.

6. Scheduling in advance, Category II shipments of SNM through Traffic
to assure availability of equipment and properly cleared drivers.

7. Scheduling in advance Category I shipments of SNM and "cargos of
^ opportunity" with Traffic for movement in the SST system operated

by the Albuquerque Operations Office-Transportation Safeguards
Division (ALO-TSD).
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8. Requesting in advance that Traffic schedule commercial carriers to
load exclusive-use or full-load shipments of radioactive materials
at the packager's site.

9. Delivering the completed ORSR form to the truck driver or train
engineer making the onsite transfer to the 1167 Building or to the
Traffic representative who may witness the loading of an exclusive-
use vehicle at the packager's site.

10' Inspecting and approving tiedown systems used to secure loads to the
transport equipment. Note that tiedown system approval
responsibilities are shared with other functional groups, depending
on the type of shipment and method of transport-.

11. Assuring that transport vehicles are placarded for the appropriate

CD hazards as required by the regulations (49 CFR 172 Subpart F).

Ln 12. Maintaining for at least one year a file of supporting documentation
used as a basis for making the shipment (e.g., current COC, Safety

LO Analysis Report for Packaging (SARP), etc.). Assure all appropriate
internal procedures reflect the requirements of these documents
prior to making the initial shipment.

^-^
3.2 GENERAL PROCEDURE FOR OFFSITE RADIOACTIVE MATERIAL SHIPMENTS

This section describes in general terms the actions required to prepare
radioactive material for transportation offsite. A schematic illustration

_ of this process is given in Figure IV-3-1.

-- NOTE: Specific operating procedures prepared and controlled by Process
Engineering shall be followed when preparing a shipment, in addition to

^ this general procedure.
.5,

3.2.1 Definition of Material

Define the material to be shipped in the following manner.

1. U57t the radionuclides that are present (e.g., 238Pu, 233U, and
Cs).

2. Determine the level of radioactivity present in terms of curies.
If fissile radioactive material (49 CFR 173.403(j)), also determine
fissile quantity in terms of grams. Determine if the material
qualifies as a hazardous substance, RQ, see 171.8 and 171.101
Appendix.

3. Determine if material will be shipped as normal form or special
form (49 CFR 173.403(s) and (z)).
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Figure IV-3-1. Offsite Radioactive Material Shippers Guide.
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4. If normal form, determine the physical form (e.g., solid, liquid,
or gas) and the chemical form (e.g., nitrate, oxide, elemental,
etc.) of the radioactive material.

5. Determine if other hazardous materials are present or if other
hazardous characteristics are exhibited (e.g., corrosive, flammable
liquid, oxidizing materials, etc.).

6. Identify appropriate Al or A2 values for radionuclides contained.

a. Determine Al values for radionuclides in special form (49 CFR
173.433, 173.435).

b. Determine A2 values for radionuclides in normal form (49 CFR
173.433, 173.435).

0,
NOTE: Tables IV-3-1 and IV-3-2 list Al and A2 values for commonly

u^ shipped radionuclides in special form and normal form,
U$ respectively.

CD 7. Determine quantity category. Quantity category is based on the
radionuclides contained, their Al or A2 values as appropriate, and
the number of curies to be packaged in each container (e.g., cask,
box, drum). See the following sections of CFR for the quantities
listed.

;R.
o LSA Material, 49 CFR 173.403(n)

o Limited quantity, 49 CFR 173.403(m) and 49 CFR 173.421-.424

o Type A Quantity, 49 CFR 173.431(a)

o Type B Quantity, 49 CFR 173.431(b)

o HRCQ, 49 CFR 173.403.(l)

NOTE: Tables IV-3-1 and IV-3-2 list limiting values for each
category, in terms of curies, for commonly shipped radionuclides
in special form and normal form, respectively.

3.2.2 Shipping Containers, Packaging and Transport

1. Select a shipping container based on the following considerations:

a. The determinations of Section 3.2.1

b. Need for shielding and/or cooling

c. Size, shape, and weight of material to be shipped
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Quantity

Category
Limited

Qwntity=a
TypeA

Quantity=A

TypeB

Quantitys HRCQ6

Low Specific

Activity Material
uAt

Radionuclides =10'3 A, sA, >A,
Actrvityp.egramof

matrix

=41Am 0.008 8 >8 24,000 WA

=41Am 0.008 8 >8 24,000 N/A

14C 1 1,000 >1.000 30.000 N/A

6*Co 0.007 7 >7 21.000 N/A

177Cs 0.03 30 >30 30.000 WA

23tPu 0.003 3 >3 9.000 N/A

aJtPU 0.002 2 >2 6.000 N/A

2'aPU 0.002 2 >2 6,000 WA

=41Pu 1 1.000 >1.000 30.000 N/A

24=PU 0.003 3 >3 9,000 N/A

"Sr 0.1 100 .>100 30.000 N/A

"Sr 0.01 10 >10 30.000 N/A

M.F.P. 0.01 10 >10 30.000 WA

113U 0.1 100 >100 30.000 WA

23sU 0.1 100 >100 30.000 N/A

=38U Unlimited Unlimited Unlimited 30.000 N/A

UINAn Unlimited Unlimited Unlimited 30,000 N/A

URxx <26•.I Unlimited Unlimited Unlimited 30.000 N/A

UISNx>10•.1 0.1 100 >100 30,000 N/A

UwwNbr Unlimited Unlimited Unlimited 30,000 N/A

NOTE: All valves listed are in curies (G) unless otherwise stated.

I For mixtures of radionuclides, the most restrictive values for any one member of the

mixture, establishes the mixture limiting values. (Exceptions, see 49CFR 173.433(b)).

=AII values indicated, limit the activity within a given package.

)For excepted instruments and articles see 49CFR 173.422.173.423,173.424.

^Maximum activity va(ues, if exceeded are Type 8 Quantity.

sPackage contents, restricted by Package Approval Documents only (e.g., SARP. COC).
sHighway Route Controlled Quantity (HRCQ) (Minimum values listed).
7Not applicable to special form material.

P583-3228-4

Table IV-3-1. Activity Limits for Commonly Shipped
Radionuclidesl in Special Form
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Quantity

Category
Limited

=,3,aQuantity

Type A

2.5Quantity

Type B

Quantity6 6.7HRCQ

Low Specific

ActwayMaterial

LSAB

Radionuclides
5 10) A, SA= >A= 3,000xA2

Activity per gram of

matrix

241Am 0.008mCi 0.008 >0.008 24 0.0001 mCUg

243Am 0.008mCi 0.008 >0.008 24 0.0001 mCUg

14C 0.06 60 >60 30,000 03mCUg

wCo 0.007 7 >7 21,000 03 mCi/9

137Cs 0.01 10 >10 30.000 0.3mCUg

23ePU 0.003mCi 0.003 >0.003 9 0.0001 mCi/g

239pu 0.002mCi 0.002 >0.002 6 0.0001 mCi/g

=aePu 0A02mCi 0.002 >0A02 6 0.0001 mCi/g

241PU 0.1mCi 0.1 >0.1 300 0.005mCi/9

242Pu 0.003mCi 0.003 >0.003 9 0.0001 mCi/g

Sra9 0.01 10 >10 30,000 0.3 mCUg

"Sr 0.4mC1 0.4 >0A 1,200 0.005mCV9

M.F.P. 0.4mCi 0.4 >0.4 1,200 0.005mCf/g

+31U 0.1mCi 0.1 >0.1 300 0.005mCU9

=15U 0.2mCi 0.2 >03 600 0.OO5mCVg

236U Unlimited Unlimited Unlimited 30,000 Unlimited

UiNArl Unlimited Unlimited Unlimited 30,000 Unlimited

UIFNa c20•.1 Unlimited Unlimited Unlimited 30,000 Unlimited

UieNN>2e•.i 0.1mCi 0.1 >0.1 300 0.005mCUg

U(e.pk,b) Unlimited Unlimited Unlimited 30,000 Unlimited

NOTE: ABvaWeslirtedareincuries(Ci)unlessotherwisestated.

'FOr mixtures of radionuclides, the most restrictive values for any one member of the

mixture, establishes the mixture limiting values. [Exceptions, see 49CFR 173.433(b)].

+All values indicated, limit the activity within a given package.

tValuesshownforsolidsandgases. For(iquidsdividevalueshownby10.

4FOr excepted instruments and articles see 49CFR 173.422,173.423,173.424.

sMaximum activity values, if exceeded are Type B Quantity.

6Package contents, restricted by Package Approval documents only(e.g., SARP, COC).

Nighway Route Controlled Quantity (HRCQ) (Minimum values listed).

a5ee 49CFR 173.403(n) for additional specific criteria.
PS83-322R•3

Table IV-3-2. Activity Limits for Commonly Shipped
Radionuclidesl in Normal Form.

0

0,
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d. Destination, mode of transport, and consignee's ability to
handle the receipt of the shipment

e. Availability of shipping containers

f. Regulations found in 49 CFR 173.400-478 and DOE Order 5480.3.

The "Hanford Container Directory" lists containers commonly used for
shipping radioactive materials offsite. Additional guidance on container
selection may be obtained from Traffic.

Containers selected must be either DOT specification containers
loaded as specified in 49 CFR 173.400-.478 ( unless exempted) or
containers approved by NRC or DOE on which there is a current COC,
and for which DOE-RL or WHC has been registered as a user. When
NRC- or DOE-approved containers are used, a thorough review of the
current COC and the associated SARP must be made to identify

i^ authorized contents, unusual packaging requirements, limitations,
and/or administrative controls.

These requirements must be incorporated into appropriate internal
procedures prior to initial use of the container. The above
documentation must be maintained by the shipper for at least
one year after last usage.

2. Obtain the container and inspect it. Work procedures, COCs, and
- SARPs list inspection requirements, as appropriate, and may require

quality assurance/quality control verification.

3. Load the container with authorized contents only. Assemble and
seal the package in accordance with appropriate procedures.

;-_
4. Arrange for a radiation survey of the package(s) to determine that

smearable contamination limits (49 CFR 173.443) and radiation dose
rate limits (49 CFR 173.441) are not exceeded.

5. Assure that if heat producing radionuclides are being shipped the
thermal limits of 49 CFR 173.442 are met.

6. Determine the fissile class for each package based on an appropriate
criticality analysis if packages contain greater than exempted
quantities of fissile material (49 CFR 173.453).

7. Determine the Transport Index for each package as appropriate (49
CFR 173.403(bb)).

8. Mark and label each package as required by 49 CFR 172 Subpart D
and 49 CFR 172 Subpart E, respectively. See Tables IV-3-3 and
IV-3-4 for summary requirements.
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9. Determine category and security requirements if SNM. (See
DOE Order 5632.4 and WHC-CM-4-33, "Security Manual".)

10. Schedule shipment in advance with Traffic, Transportation, and
Safeguards and Security, where appropriate.

11. Complete an ORSR per instructions found in Part IV, Section 3.3 that
follow. Send the completed ORSR, together with other pertinent
papers or instructions, with the shipment to the WHC shipping
facility, 1167 Building, 1100 Area.

12. Furnish appropriate placards to the carrier (see 49 CFR Part 172
Subpart F) or, if vehicle is equipped with permanent placards,
assure that placards are turned to the proper hazards.

13. Assure that riggers or truck drivers are aware of any tiedown
requirements named in the associated COCs, SARPs, work procedures,

Ln etc. It is the packager/shipper's responsibility to inspect and
approve securing of all loads to assure tiedown requirements are

tr't met.

^ 3.3 PREPARING OFFSITE RADIOACTIVE SHIPMENT RECORDS (ORSR)
rF,.

The following instructions are keyed to number blocks on a specimen
N. copy of the ORSR (Exhibit IV-3-1).

3.3.1 Shipment Instructions Section Comoleted By Orivinator

- 1. Provide a complete shipping address. (NOTE: Post office box
numbers are not acceptable as an address unless routing is by
parcel post.) The shipment is to be directed to the attention of
an individual whose name must appear after the complete address.
Check the DOE Directory of Reporting Identification Symbols (RIS
book) to assure proper address for receipt of materials (usually
different from mailing address).

2. Check the box identifying the originating contractor.

3. Indicate if the shipment is prepaid or collect. Recommend the
mode of transport.

4. Print site carrier's name, payroll number and vehicle number.

3.3.2 Shipment Description Section Completed By Originator/Shipper

1. Check appropriate box to indicate proper shipping name and UN
identification number for each package (e.g., Radioactive Material,
Fissile n.o.s., UN 2918).
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MARKING REQUIREMENT SUMMARY*

PACKAGE MARKING CHECKLIST
• PROPER SHIPPING NAME (e.g. RADIOACTIVE MATERIAL n.o.s.)
• IDENTIFICATION NUMBER (e.g. UN2982)
• CONSIGNEE'S/CONSIGNOR'S NAME AND ADDRESS

• GROSS WEIGHT (IF >110 Ibs (50 kg)
• TYPE A OR TYPE 8 AS APPROPRIATE

• USA (IF FOR D(PORT)

• DOT SPECIFICATION NUMBER OR CERTIFICATE OF COMPLIANCE NUMBER
I°` • THIS SIDE UP/THIS END UP (WHEN INSIDE PACKAGE CONTAINS LIQUID HM)

L) FOR DETAILS SEE 49CFR172 SUBPART D

!t)

EXAMPLE
TRIS END UP

;+.

RECEIVER TO:CONSIGNOR FROM:CONSIONEE SHIPPER
ADDRESS ADDRESS

PROPER SHIPPING RADIOACTVE MATERIAL n.o.s.
NAME eN^

^ IDENTIFICATION DOT HAZARD

NUMBER
GROSS WT: 1E61hs 4„^ LABEL

CONTENTS (e.g. EDCo)
ACTIVITY (e.g. 2 Ci)

DOT SPECIFICA-`
TION NUMBER OR L
CERTIFICATE OF
COMPLIANCE NUMBER

RADIOACTIVE MATERIAL
USA DOT7A
TYPE A

TRANSPORT
INDEX (e.g. 0.6)

PS8307-37

^

Table IV-3-3. Marking Requirement Summary.
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LABELING REQUIREMENT SUMMARY•

1. NO RADIOACTIVE LA6EL5 REQUNIED ON FACRAGES CDNTANONG.

• LIMITED QUANTRY RAM. INSTRUMENTS AND ARTNSES

• LSA MATEAIAL SEllq SIMFED EICLYCVE USE

2. lMFTY LASELS GO ON EMPTY RAM SMRING CONTAINERS

EMRY

3 LASEL IACRAGE FOR EACH N111.L11D CLASS CONTAINED M.S. RADIOACTWE. CORROSWEI

.•^ \ /•^^I \

• ^\ ^,^^^•

RAOIOACTNE I

\ ♦

A USE OCT AMIIOVED LYELS ONLY.

5 SELECT FIMFER RADIOACTNE LASEL UWIG TNE FOLL0WN0 CRFFFJUA

U)

^ ^•• ` WINTE I
- 1. 10.5 nR•m^Rr AT 6URFACE OF FACIUIGE

1. NOTFlSNLECLASSp011MI
.. ^ RADIOACTNE 1 3. NOT NpNWAY ROUTE CONiIIOLLED QUANTrtY

RADIOACTNE VFMITE 1

YELLOW N

.^• 1. M.S aMnvb SURFACE OF IACRAGE

• _, 150 ^rwrvM SURFACE OF RACIUGE

l 3. 51.0 nnIb AT t METER

MOIOACTNE a, NOT 14SSRE CLASS IS

S. NOT NIONWAY RDUTE CONTROLLED QUANTITY

^ •\ S. FOIIFISSILECLASSO.T.1s1.0

^^'• RI1DIOACTIVE YELLOW ft

., . YELLOWN\

`
I. >60 m•mrlW SURFACE OF PACKAGE

\- Z, >1.0 awMn/b AT I METER\

3. F011 FISSNL CLASS R. T.1>1.0
MOfO ^

\

6. NSSILE CLASS W^

♦
S. HIGHWAY ROUTE CONTROLLED DUANTRY

RADIOACTVE YELLOW 0

6 NIOPER DATA MUST EE ENTERED ON EACN LA6EL IR.E. CONTfNTS •=35N: ACTMTY . 2 CJ; TJ.31

) LASELS MUST BE FLACfD ON OFMSITE SIDES OF TNE PACRAOE W UNOBSCURED FOSIENNIS.

6 AMLY SFECML NOTIFICATNIN LAtELS AS AFMOFMATE WY CAROGANICNIIR ONLY; OANOEROIIS WNlN WET. ETC.1

FOR LASELING DETAILS SEE 49CF1117E SLIOART E

Table IV-3-4. Labeling Requirement Summary.

K530TJ6

©
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Hlp : OFFSITERAOIOACTIVESHIPMENTRECORD

3.3.1 SH IPPING -INSPECTIDN SECTI _Ex7ERIORI PECTIONPERMfTTED-

r Com ny
Contra¢or. Z SNp: q Prcpad q Collect Vu:

1Addren
WHCq PNL q Motor•Rall q AirPS rz

3

.

9taCamer
g

Exd.Use q AuCargo
Staa.21DGH• 4 M tE h

i
q DO Ve . q al

n
Attention: PR No. Wh.Ne. q UPSSur. q

ProCerShipcineName UNNum r ForN°rmalFarm
MannalF°rm: q Speoal(At Normal(A2)

Identify:Radioactlve Matenal.

t. EmpryPatkagea q UN2908

n.os q UN2912owSpe°ficAChwtyI2

tabNsApplied

Empty

Matenaltategory(-, PhyslulForm

q Empty \ 4 J q Solid q Liquid q Gas...

3. bmstedpuan°iy.,p4as. q UN2910 RadioactiveL54 q Lowspecific4^A) ChemicalForm

1 q UN29826. N.O.S. (/ I
q UN2918Fisvlen osS

Yellowll O3
q
q

UmRedQuanoty q Meeal Oxide
TypeAQuanNty q Elumental a Nitrate

`,/

. ..

5. Spe°alForm,n.os. q UN297a
Yallowlli
Nane TYDeBQuartsty Otherq

7. Insnumenu6AKides q UN291t
Oanger(AvCargo) q HlghwavROute

8. q Secondary ControlledQuanN

TYPEPACKAGE CONSTRUCTON flS51LECLASS SNM ACCOUNTABI _ 5 C RITY NTR

q StronqTight q Box.PB q NonFistde q NO q Yes q Classified $ q Unclasslfied

q TypeA q Wood q FissdeE.empt q uUlorize cervethis°ry q<1gf Consigneea

peB [] Steel0 T q Fnvlel ry Svc9g. 5¢cun. Reg. q NA q
y

U) q OrumT B q PlssdellO q Catey°ry I Pu.EU>1g q NU.OU>1Kg q
q ype (

eB(M) q Caskq T
q Fssdelit q Category ll SecuntyESCorttRea. q Not.Reg q

yp

Other
q

Gramsfisvle q Category Ill E.ternalCaskTemperature 9 /A q

- 5 (Maz,R2'FlTL180'FEx.Use) 'F

y
a Packagingconformstoappropriatepackagingproc urs q WA q Yes esContalnerexammed:

QYlNrA f l ds- C°mplieswith0.O.T.packag:ngmarkingand sre°wrl O seaq

W labeling reauiremenN 1^ [] WA q Y¢

Y ShipGnlgOac. AuthOfltananNp
.ContLneracteptlbditydoCWllented(Ind.lAteK eF0 WA L3

''No.Pkgs, Model Package COC6pec.No. SerialNo SealNo. Isotopes CunevPkg ET Gr Wt.[

;,; Z D PTI SELTIDN

(Packager may describe package in detail an one of unused lines above) TOTAL

Ooginators5ignature Date Organization C°mpleteCaatfode(iocendfuncbon)lZ

SurfaceDoseRate DoteRateatlMeterfromSurface SmearsofOuterComamer 2 TRUCKLOADOREXCLUSIVEUSE

a ofPackage 1 of Package q 522 dpmBY/cmt ce: mremlhr (N.BY)

^ s$7) mremlhr(N.BY) dpmottm2
z
O AddioanalOa and cLOesOncReadingsonlnternalPackaging) @Cab

3.3.3 REA RADiAT MONITORING SECTION orsleeper

g Signature•Ra omtodng 3 eldg• SurveyNO. Date

AIRTRANSPORT

_.__ .

CargoOnly: q

.._._._

Pa

.__.__._.

r: q I. Ltd.Qry. q 3. ft¢tearN°rMed¢alOmgnosn Pkg.Oi mns

CERTIFICATION LabeifADplied 1 HumanMedicalROSaarchq 2 53T 1 q 4 2.. .

Thiustoterdfythattheabovlnamedmatenalsarep paNYdassified,deseribed,packaged,markMandlabeled,andareinpr erwndi°°nfor

W transportation,acoardingtotheapplicablefedaral,state,localandinterna°onalregulationsfortheVampoKanonofhazardousmatenals.

Authonzed
3

Pnnted
oate a

Si nature ^ Nama I.

B.LNO. DateShipped A717 Huu°ng • q WA
3

; ! a q N o

Surveyed9 2 Date 4O.pprovedfor5hipment
f

Date RoutePlae

q Y2s q NOprdCOmpEnywaKinghous9Han

Exhibit IV-3-1. Specimen Copy of an Offsite Radioactive Shipment Record
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2. Identify material form (e.g., special or normal). If normal form,
the physical and chemical form of the material must also be
identified by checking the appropriate boxes.

3. Identify labels applied to the package(s) including secondary hazard
labels (49 CFR 172 Subpart Q.

4. Identify quantity category (e.g., limited quantity, Type A, Type B,
HRCQ).

5. Identify type of package (e.g., strong tight, Type A, Type B) and
identify the type of construction (e.g., wood or steel box).

6. Make fissile declaration by checking appropriate box. If fissile,
check class and indicate total grams of fissile material.

7. Indicate if SNM is present by checking appropriate boxes. (See
DOE Order 5632.4.)

u^ 8. Indicate if shipment is classified or unclassified and if consignee
is authorized to receive this material. Check if signature security
service is required, indicate criteria used for this determination.
Check if security escorts are required.

9. Indicate external cask temperature if over ambient temperature.

10. Answer self explanatory questions and identify shipping document
number and authorization number.

^ 11. Identify each package and its contents by inserting the required
data. This information must be detailed and complete.

r_-s
NOTE: The activity in curies must be converted to becquerels for
shipment of radioactive material by air.

12. Sign and date the form and identify the originator's organization
and cost code.

3.3.3 Area Radiation Monitoring Section Comoleted By Radiation Protection
Technologist

1. A Radiation Protection Technologist (RPT) surveys each package and
records dose rates at the surface and at 1 m. Shipments with
multiple containers must show highest readings found. Smears are
taken on each package and the data is entered. Packages must not
be released for shipment until Federal standards are met
(49 CFR 173.443 and 173.441).

2. When truckload or exclusive-use shipments are made, the transport
equipment is surveyed and required data recorded. Show actual
readings.
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3. The RPT signs and dates the form and records the survey number.

3.3.4 Authorization for Shipment and Certification Section Completed by
Certifier

1. If shipment is to be by air, indicate if shipment is authorized for
passenger aircraft and under which criteria it qualifies (e.g.,
limited quantity, T.I. <3.0, etc.). If not authorized for passenger
aircraft, indicate the "Danger, Cargo Aircraft Only" labels have
been applied.

2. If shipment is to be by air, the package dimensions must also be •
provided.

3. The authorized signature in this section certifies that materials
- are properly classified, described, packaged, marked, and labeled,

and are in proper condition for transportation all in compliance
NO with the DOT regulations. The authorizing signature must be one of

W a delegated employee who has passed the Certification of Hazardous
Material Shipments course. Retraining in this course is required

tµ+ every 2 years to retain signature authorization.

3.3.5 Approved for Offsite Shioment Section Completed By Traffic

1. Traffic records the bill of lading number, the date shipped, the
w ETA, and routing information.

2. The 1100 Area RPT signs and dates the form, indicating concurrence
of area radiation monitoring data.

3. Traffic indicates whether placards or route plans are required by
checking appropriate boxes.

4. Traffic signs and dates the form indicating final shipment approval.

3.4 RADIOACTIVE MATERIAL TRANSPORTED BY THE TRANSPORTATION SAFEGUARDS
DIVISION, U.S. DEPARTMENT OF ENERGY, ALBUQUERQUE OPERATIONS OFFICE

These operating instructions establish specific practices for the
shipping and receiving of radioactive shipments transported by Transportation
Safeguards Division (TSO) of DOE-ALO.

3.4.1 Responsibilities

The Manager, DOE-ALO, manages the Transportation Safeguards System for
domestic shipments of nuclear explosives, Category I quantities of SNM
(excluding Naval reactor core shipments), classified configurations of

^ Category II quantities of materi 1 when requested by responsible outlying
program managers, and any form of ^38Pu in excess of 5 g. This responsibility
is executed by the Director of the TSD.
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The DOE-RL delegated Westinghouse the Operational Contact responsibility
for SST transport between the TSD and Hanford Site contractors. The
Operational Contact shall exercise total control of all TSD movement at the
Hanford Site and shall keep DOE-RL Safeguards Branch informed of all activity.

The following individuals function as Operation Contacts:

o D. V. Kelley, 373-2541

o J. Washburn, 373-2393

^

^sy

^

r3

f\

r1%

o C. D. Hansen, 376-7494

Duties of the Operational Contact include the following:

1. Coordinate all SST shipments at the Hanford Site. This includes
preparation, classification, and submission of shipment requests
and other communications concerning individual movements directly
to TSD via secure communications with a copy to DOE-RL.

2. Maintain appropriate records of correspondence relating to TSD
services.

3. Submit an annual forecast of Hanford Site SST requirements to
DOE-RL.

4. Compare the annual forecast to actual and planned use of TSD
services on a quarterly basis for RL information, and as a tool to
evaluate the need to update the annual forecast.

5. Provide assistance to TSD couriers.

6. Provide services defined by the TSD Operating Principles Document
or those dictated by TSD.

3.4.2 General Procedures

The following general procedures shall be observed.

1. Information concerning movement of TSD vehicles is classified
"Confidential-National Security Information" and shall be provided
only to authorized recipients on a need-to-know basis. Personnel
administering the SST at Hanford must possess a Level 2 or 3
clearance and those receipting for material, custody of vehicles
and equipment or shipping material on a courier receipt must be
authorized to do so by TSD upon the recommendation of DOE-RL. The
movement of materials associated with defense weapons programs is
classified "Secret-Restricted Data" and must be documented and
handled accordingly.

0

^



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Part IV, REV 0

Page 41 of 47
RADIOACTIVE MATERIAL SHIPMENTS Effective Date August 1, 1988

^ 2. Personnel who execute Radioactive Shipment Records (Onsite (RSRs)
or Offsite (ORSRs)) for the movement of the SST while on the Hanford
Site must hold the proper delegation of authority. Signature
cards for such personnel must be on file with the Contractor
Security Offices.

3. Shipments in the SST are exempt from "sabotage device/unauthorized
personnel" searches before loading that are prescribed in DOE
Order 5632.4.

3.4.3 Specific Receiving Procedures

The following specific receiving procedures shall be observed.

1. Formal notification of all inbound shipments will be sent to the
Operational Contact before the delivery date. This notification

C^ will be received via classified message when the shipper requests
TSD service. The TSD will provide the actual schedule of the SST
and will provide all pertinent information about the shipment.

Fsr When the TSD message is received, the Operational Contact will
advise the DOE-RL contractor representative of the arrival date
and what materials are involved.

2. Movement of SSTs are classified. Care should be taken to prevent
the dissemination of schedules and changes by unsecured methods.
A classified system established by Security is used to accommodate
communications of schedules and changes.

3. The SST may arrive after normal working hours. The SST is
authorized to seek safe haven at any government facility and may
come and go without local coordination or documentation. Materials

c9 moved via the SST must meet specific criteria outlined in DOE
Order 5632.4 to be accepted for this method of transportation.
Accountability for these materials is transferred through use of
Form DOE/NRC 741. Material custody is transferred by special
courier receipt, therefore, normal receiving procedures are not
appropriate. The shipments are not stopped at the 1100 Area, are
not received by a Material Function storekeeper, and are not
required to have a radiation survey check at the 1100 Area.

4. The SST will proceed either to the 300 Area for safe haven in the
308 protected area or to the Plutonium Finishing Plant (PFP)
protected area, depending on who the consignee is and where the
material is to be offloaded or loaded.

5. When the shipment is consigned to PNL or WHC at the 300/400 Area,
the contractor field representatives will arrange for radiation
survey and personnel for unloading. The WHC riggers move the

^ materials from the SST to a designated place under escort where
the authorized custodians accept the material.



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Part IV, REV 0

Page 42 of 47
RAD I OACTIVE MATERIAL SHI PMENTS Effective Date August 1, 1988

When the shipment is consigned to the 200 Areas, there are two
designated points for unloading:

a. Shipment consigned for waste disposal will be off-loaded and
received by burial grounds personnel at the 200 West Disposal
Site staging area. The staging area is a materials handling
area consisting of a large asphalted pad with a truck loading
dock capable of handling three trailers. Trailer-to-trailer
and trailer-to-loading dock operations may be completed at
the staging area. The burial ground manager on duty will
arrange for radiation monitoring, riggers, and burial ground
personnel as required based on arrival time of the SST.
Close coordination between the SST Operational Contact and
the burial ground manager is essential to maintain effective
utilization of personnel. The SST shipments to the burial
grounds are infrequent, therefore, must be performed in
addition to other scheduled work and completed within the
shortest possible delay to other activities.

b. Shipments consigned to the PFP will be unloaded at the 2736-ZB

C-)
Shipping and Receiving Facility. Product handling custodians
must coordinate their activities to allow scheduling of
personnel to monitor, receive, and handle unloading operations.

6. If no authorized contractor recipients are present, the Operational
Contact may receive material and arrange for temporary custody and
security as circumstances require.

^ 7. If the SST does not have a return load, the custodian of the
-- delivered material will execute Form AL-75, "Shipment Certification"

certifying that radiation dose rate levels and removable
contamination are within the limits prescribed in 49 CFR 173.443.
A radiation survey must support this certification, 49 CFR 173.441.

3.4.4 Specific Shipping Procedures

The following specific shipping procedures must be observed.

The TSD preplans each of its trips based on the shipper's request
for services and issues a plan to the convoy leader on or before
departure from the point of origin. The preplan may provide for
transloading and for storage enroute to destination. Changes are
not permitted without the approval of the TSD. Changes in type
and quantity of material, •number, type and size of container, and
destination should be scheduled two weeks in advance of loading to
ensure acceptance by TSD.

The packager will perform the following duties:

a. Prepare the material transfer documents and unclassified "gate
pass"-type of ORSRs before SST loading.
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b. Witness and approve the loading configuration and the tiedowns.

c. Ensure that radiation survey data for packages and vehicle is
entered on the ORSR, and that Form AL-75 "Shipment
Certification" is.executed after the shipment has been released
by the Operational Contact and made a part of the shipping
papers.

d. Approve release of shipment to the convoy commander, and
distribute copies of the ORSR.

e. Use a special receipt provided by the DOE courier to document
and transfer custody to the TSD. The TSD two-man rule
requires two couriers to sign every receipt for SNM. Custody
transfer receipts are maintained in the shipment case file.

F.J?
3. Traffic will perform the following regulatory compliance duties:

.n
a. Assign a shipment number to the ORSR.

air

b. Inspect the exterior of each package to verify that the package
is in good order and properly marked, labeled, closed, and
sealed.

c. Verify that the packaging meets the applicable regulations for
shipment via the SST and that package data is accurately
entered on thetransfer documents and ORSR.

d. Sign the ORSR in the "Approval for Shipment" block.

Mw 4. Procedures for requesting transportation services by the TSD via
c^ SSTL are found in DOE-ALO Order AL-56XA, "DOE Transportation
:. Safeguards System", and repeated here for user convenience.

a. The nuclear materials control officers for DOE-RL contractors
must submit a TSD Standard 19-point request for SST services
to the Operational Contact through the appropriate classified
document control channels.

b. The request must reach the TSD Planning Branch, Albuqueraue,
New Mexico at least 14 days before the requested date of
movement. Emergency requests may be submitted at any time
and the Planning Branch will try to accommodate the request.

c. All requests are classified. Defense weapons material must be
classified "Secret, Restricted Data," and with few exceptions,
the movement of non-weapons material will be classified
"Confidential, National Security Information."
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5. The TSD Standard 19 point request to be completed for services
follows:

ITEM INFORMATION REQUIRED

1. Material type (AEC Appendix 74010C, Part 13.F, page 7)

2. Available date and time (do not indicate "as soon as possible").

3. Level of classification and type of information (when appropriate).

4. Transport index per container.

5. High explosive content. Enter net weight and class of explosives
in the shipment. Enter the word "none" if appropriate.

6. Consignor (RIS Symbol) and pickup point (location/area/building).

7. Number of containers.

u)
8. Shipment I.D. This shall be the unique identifier formulated by the

^ consignor or his DOE organization as needed for computerized
recordkeeping.

,^ • 9. Gross weight per container.

10. Consignee (RIS Symbol) and delivery point (location/area/building).

° 11. Item common name (when one exists).

^ 12. Composition code (AEC Appendix 7401-C, Part II 13.G., page 7).

r^_+
13. Deadline delivery date and time (do not indicate "as soon as

possible").

14. Justification for TSD courier safeguarding. Designate the
appropriate category by paragraph number (i.e., 1.c., 2.b.) as
specified in Chapter IV of this order,

15. Material gram weight per container.

16. Type container to be used and dimension. Dimensions not required
when this data is available in the publications: "Directory of
Packagings for Transportation of Radioactive Materials" (WASH 1279)
and "Directory of DOE Certificates of Compliance for Radioactive
Material Packaging" however, dimensions must be provided when more
than one container external size is shown in WASH 1279 under one DOT
identification or when shown in the TSD maintained document,
"Component/Product Hazardous Material Record."

^

^
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17. Special handling requirements (when temperature control is required,
specify acceptable range).

18. Budget activity program code.

19. DOE/NRC Form 741 transfer series data is recorded in Block 3 of form
when nuclear materials are to be shipped. This can be provided
orally subsequent to initial input.

The planning branch, TSD, will review the request for transportation
services and schedule movement of the material as close to the requested
dates as the availability of personnel and equipment will allow.

3.4.5 Shipping Paaers

Public Law 86-710 and 49 CFR 173.7(b) exempts DOE-couriered shipments
in the SST from commercial shipping paper requirements that describe the
hazardous material being transported. For internal control purposes however,
DOE issues a Courier Receipt that, together with Nuclear Material Transfer

F-ra Documents, serve as shipping papers, all of which are classified. An
c:3 unclassified "gate pass"-type document will record the radiation survey to

allow the SST to exit from protected areas. A standard ORSR form will serve
that purpose when properly executed.

The following instructions are keyed to numbered blocks on a specimen
^ copy of the ORSR (Exhibit IV-3-2). These forms shall be prepared for each

shipment offered for movement.

1. The Shipment Instruction Section is to be completed by the
Originator.

a. Enter the words "See file (# ) and assign a file number.

b. Check box for originating contractor.

c. Check box for DOE vehicle.

2. The Shipment Description Section is completed by the Originator.

a. Check box for Radioactive material, n.o.s, UN 2982.

b. Identify labels on containers.

c. Identify quantity category (e.g., Type A, Type B, etc.).

d. Check normal form or special form as appropriate. Disregard
physical and chemical form questions.

0
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CitTDYCNT TNlTDIIM'TFW CCIR'TfW

SHIP TO, OFFSITE RADIOACTIVE SHIPMENT RECORD

^ Company 1 •a
-EXTERIORI CTIONPERMITTED-

I.DComractor: Ship: q Prepaid q ColleR Via:
3 Address SEE FILE f# ^ q PNL WXC

Motor-RaiI q AirPSgr.
1 Ci City.state,zip

SrteCarr4r • q Extl.USe q AirCargo

^

q DOE Veh. q Mail
Attentron: PR No Veh.NO. q UPSSur. q

Prane•51immnpName UNNumber
MatenalFOrm: q Speoa

Z .
l(A1 NOrmaI(A2)

ForNprmalForm

Radioactive Mattrwl, Itlentify:

1. Empty Packages q UN2903 LabelsAppbed MatenalCategory PhysrolForm

2. Low5petifRARrvM1y.n.04 q UN2912 q Empty q Empty 2.C q Solid q Lrquid q Gas

3. Umttedqua os. q UN2910

4. N.OS. UN29B22.2 ®

Radroactiv e5j[
Whrtel Z b

LowSpecificAR. )
q
q bmitedQuantrty

Cbemrtal FOrm

q Metal q O id
S. Fmilen.nx q UN2918

^

Yellowll
Yellov.'lll

T
q ypeA Quantity

a eq
Elemerttal

q
Nitrate

6 SpecralFOrm,n.o1. q UN2974
None q TyOeBOuamrty Other7. InstrumentsBAmcles q UN2911
Danger(ArrCargo) q XrghwayROuce®, q-

ntlq Seco a7 ControlledOuantrt

TYPEPACKAGE CONSTRUCTION FISSILE CLASS NM ACCOUNTABILITY/$ECURITYCONTROL

q StrongTlght q Box.FB q NonFnsde q No q Yet q Classified q Unclassified

q TypeA

q TypeB

q Wood

q Steel

q FruileEx

q Furlel 2 F

Consrgneeauthorrzedtorecerv qty q

Sig.SecurrtySvc.Reg. NA q

q Typee(U) q Drum q Fnsdell q btegory I Pu.EU>1g q NOSAW4 1Kg q

Q q TypeB(M) q Cask q Fosdelll q Category R SecurrtyEscoru0.eC q Not.Req q

$ Z
q Other

Gramifiside q Categorylll EvtemalCac:Temoerature 2•h N/A q
.e (Max,122•FLTL.100•FExUse

0 PackagrngtonformstoappropnaRpa[kegreg dur! q N/A q Y!s Cpntamereasmined: Yes
CompLes with D 0 T packagmg marbng and

2 ^
QA InspeRion Current q Yes q N/A Seals reGwred q No q Yes

q N/A q Yeilabeling requirements •
Containeracceptabdbtydocunented(m0 74ce.. q NtA q Yes Sh'oo'^gDOC. AuthonnnonNo

No Pkgs ModelPackage COCSoec No SevrslNo. SealNo Isotopes CunepPk9 Ti,. Gr Wt

SEE A ACHED LISTI 6

SHIPlM ESCRIPTIOR ECTIOR

(Packager may describe package in de:a,l on one of unused lines above) TOTAL

Orrgrnaeor'eSrgnature Date Organization CompleteCostCode(rnc.enofunRron)

Surface Dose Rate DoseRireac1Meterfmm5urface SmeusofOuterConta.net TRUCK LOAD OR EXCLUSIVE USE
0 of Package j,d ofPackage q 522 dpmBYrcmz Surfatt:
- mre BY) dpmtUcm20

AddnionalDataandlnstrueiont(rnc.ReadrngconlnternalPackaging) (.NCab

S 90 1 ON orSleeper

Srgnature - RadiatronMonRorrng 6•b Bldg.. SurvyNO Date

CERTiF1CATIDN CFfTTtW

AIRTRANSPORT oOnly: q Danger Passenger: q 1. Ltd.Oty. q 3. ResearchorMedrPlDragnosu Pkg.Drmensrons
CERTIFICATION P a belsAOphed q 2. 53T.1 q 4. XumanMedicalResearch

Thisntocerufythatt abovenamedmatennsareproperlyclassrfred,descnbed.packaged,maraedandlabeled,andarernyropercOnditron}or
W transportation,accordrngtotheapphublefedezal.state.loulandrnternationalregulatronsfortnetransportaponofhazardousmaterrals.

Authonzed Printed
Si g nature 1 4.b Name Date P

APPROVEDFOROFFSITESXIPMENTSECTIDR

B.L.NO. DateShrpped E.T.A. qoutmg q N/A Placards

q Yet q No

a SurveyedBy Oate APprovedforShrpment Date o Plan

WestrnghouseXanfordCompany q Yes q No

54-eu1lV-Oaa14r66)

Exhibit IV-3-2. Specimen Copy of an Offsite Radioactive Shipment
Record for Safe, Secure Trailer Shipments.

0
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e. Identify package types (e.g., strong tight, Type A, Type B,
etc.). Indicate type of container construction (e.g., wood,
steel).

f. Disregard fissile class and SNM questions.

g. Identify security requirements.

h. Indicate external cask temperature, if above ambient.

i. Answer questions as appropriate. Provide shipping document
number and authorization number.

j. Enter words "see attached listing."

k. The manager of the group packaging the material or the
manager's delegate signs and dates form and enters complete
cost code information.

3. The Area Radiation Monitoring Section is completed by the Radiation
Protection Technologist (RPT).

a=s a. The RPT surveys each package and records dose rates at the
surface and at 1 m. Shipment with multiple containers must

iN, show highest readings found. Smears are taken on each package
and this data is entered. Packages must not be released for
shipment until Federal standards are met (49 CFR 173.443 and
173.441).

-^ b. The RPT signs and dates the form and records the survey number.

C) 4. The Authorization for Shipment and Certification Section is
completed by the Certifier.

a. Disregard air certification questions.

b. The authorized signature in this section certifies that
materials are properly classified, described, packaged, marked
and labeled, and are in proper condition for transportation.
The authorized signature must be one of a delegated individual
that appears on a list of approved signatures maintained by
Traffic for employees who have passed the "Certification of
Hazardous Material Shipments" course.

5. The Approval for Offsite Shipment Section is completed by Traffic.

0
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WESTINGHOUSE HANFORD COMPANY

• HAZARDOUS MATERIAL PACKAGING
AND SHIPPING

Manual WHC-CM-2-14
Section Part V, REV 0
Page 1 of 6
Effective Date August 1, 1988
Organization Procurement and

Materials Management

TITLE: Approved by

SHIPPING AND RECEIVING HAZARDOUS D. K. uity, P a ,
MATERIAL IN THE 1100 AREA Procure an Materials Mgmt

1.0 PROCUREMENT AND MATERIALS MANAGEMENT AS SHIPPER/RECEIVER FOR DOE-RL

The WHC Procurement and Materials Management function (PMM) is
responsible for checking and verifying material shipments before they leave
the Hanford Site to assure compliance to Federal regulations. This function
is also designated "shipping agent" for other Hanford Site Contractors, in

c-:) the offsite shipment of hazardous materials other than radioactive materials.

r-1 As the shipper for DOE-RL or agent for other contractors, PMM will

LO
perform the following tasks:

1. Receive shipments of hazardous materials or shipments requiring
special handling from the packager's site to the 1167 shipping
facility at the request of the packager. Only those packages
accompanied by the Offsite Radioactive Shipment Record (ORSR),
Uniform Hazardous Waste Manifest (UHWM), or Hazardous Material
Shipment Record (HMSR) form which has been completed, signed, and
certified that the package is in proper condition for.transportation

-- offsite will be accepted for onsite pickup and delivery to 1167.

2. Verify the radiation survey data recorded on the ORSR are correct,

C) or that the HMSR or UHWM has a radiation release.

3. Inspect the exterior of the package visually and verify the package
is in apparent good order, the packaging data have been correctly
recorded on the ORSR, UHWM or HMSR, the delivery address on the
address label is appropriate for the mode of transportation
selected, and the package is properly closed and sealed.

4. Analyze the data on the ORSR, UHWM or HMSR and verify that the
material, as packaged for offsite shipment, meets the applicable
regulatory requirements for the packaging, marking, and labeling
of such material and is, therefore, in proper condition for
transportation via the mode selected.

5. Arrange with the packager to correct any nonconforming detail of
the shipment. Document minor exceptions internally after
resolution. Issue a Variance Report for more serious infractions

^ or persistent minor exceptions citing exceptions to the packager
with a copy to DOE-RL Projects Management Division (DOE-RL PMD)
after correction has been made.
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6. Select mode of transport to accommodate the type of material to be
shipped and, if possible, the desired delivery date.

7. Provide temporary storage in the 1167 Building for other than
exclusive-use shipments of hazardous materials awaiting transport
inbound or outbound.

8. Prepare shipping papers (e.g., bills of lading, air bills, etc.)
in accordance with applicable DOT and DOE directives.

9. Schedule commercial carriers to load, other than exclusive-use
shipments of hazardous materials, at the 1167 Building and elevate
packages to the carrier's equipment. The carriers will secure the
loads for shipment.

rn

!_t3

^

'^.

;^.

c^

10. Schedule commercial carriers to load exclusive-use shipments of
hazardous materials and/or Category II quantities of SNM at the
packager's site. Traffic will inspect and approve tiedowns.

11. Assure that vehicles are placarded for the appropriate hazards, as
required by regulations.

12. Process and ship packages daily if they are received at the PMM
shipping facility' in the 1100 Area at the times shown in the
following schedule:

Schedule for Shipments with Normal Handling

Routing Due in Shipping

United Parcel 2:00 P.M.
Air Freight 2:00 p.m.
Motor-Freight (less than truckload) 2:00 P.M.

13. Notify the consignee, via teletype, of the shipping date, routing,
carrier and estimated time of arrival (ETA). Follow the progress
of the shipment enroute, expedite delaying factors, and apprise
the consignee and originator of revised ETA, if necessary. Confirm
actual delivery date and apprise DOE-RL PMD Management of that date.

14. Notify DOE-RL PMD of the shipment on the day it leaves the Hanford
Site and provide DOE-RL PMD with copies of the bill of lading, the
ORSR or HMSR, and the teletype to the consignee.

Traffic will return to the originator, copies of the ORSR, UHWM or
HMSR, complete with any data added by Traffic, regarding the
shipment.

15. Inspect packages for regulatory compliance prior to loading onto
the safe secure trailer (SST).



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Part V, REV 0

Page 3 of 6
SHIPPING AND RECEIVING HAZARDOUS Effective Date August 1, 1988
MATERIAL IN THE 1100 AREA

16. Maintain on file, the Bureau of Explosives Pamphlets 6, 6A and 6C;
and other guidance for developing blocking and bracing plans used
in rail shipments. Also see tiedown guidelines found in Appendix C
of this manual.

17. Secure export licenses, book space, and prepare documentation for
shipments to be exported from the United States. Input information
into the International Nuclear Materials Tracking System at Oak
Ridge National Laboratory (ORNL), as appropriate.

18. Maintain on file all Certificates of Compliance .(COC) covering
containers used by Hanford Site contractors. Verify prior to
shipment that a certificate is in force and that the package
presented for shipment meets its provisions. Distribute copies to
users. Verify that the Hanford Site contractor is using a
container registered with the NRC (if container is under a NRC-COC)
or DOE before first use.

tn 1,1 EXCEPTIONS TO THE PMM FUNCTION AS SHIPPER/RECEIVER FOR DOE-RL

C) 1. Pacific Northwest Laboratory (PNL) is authorized to arrange for
offsite shipment of PNL private materials that are of an
experimental nature. The conditions and limitations for this are

?>. specified in PNL-MA-81, "Radioactive Material Shipping Manual."
All DOE-owned material goes through Traffic.

1.2 SHIPPING, TRAFFIC, AND RECEIVING OPERATIONS

- In performance of the PMM shipping and receiving duties for Westinghouse
and other Hanford Contractors, Traffic works closely with Material Management
to assure an efficient operation. The Material Management responsibilities
in performing its part are defined in the Material Distribution Manual ,
WHC-CM-2-2, and will not be repeated here.

The Material Management and the Traffic groups of the PMM function are
responsible for performing the following functions:

1.2.1 Shipping

Requests the Radiation Protection Technologist (RPT) to survey the
radioactive material packages(s) and the delivery vehicle at the
1100 Area shipping facility. The RPT will confirm the radiation
and contamination levels of the package(s) and sigri the ORSR.
For exclusive-use shipments loaded in the outer areas, the exterior
of the vehicle is surveyed at the 1100 Area prior to departure
offsite.

0
2. Weighs the package(s) when necessary and records the weight on the

ORSR and HMSR, as appropriate.
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3. Inspects the package(s) for evidence of damage.

4. Calls the offsite Hazardous Material Specialist (OHMS), Traffic,
to inspect the package(s), review, and approve the shipment.

5. Obtains the prior shipping papers from Traffic.

6. Loads the shipment into/onto the carrier's equipment secures the
driver's signature on the shipping pap'ers, then furnishes
appropriate copies to the driver.

7. Provides locked temporary storage in the 1100 Area for other than
exclusive-use shipments of radioactive materials awaiting offsite
transfer.

i'•^

1.2.2 Traffic
h•.

1. Determines the mode, routing, ETA, and special handling
Ln requirements. Issues special instructions to the carrier to assure

safe, secure transport within the framework of various regulations.
Special considerations suggested by the contractors will be

t"* accommodated, when feasible. If considerations as suggested cannot
be accommodated, Traffic will make proper arrangements with the
originator and carriers.

2. Prepares the shipping papers for delivery to the carrier in the
-- 1100 Area.

^ 3. Performs shipping functions 1 and 2 above when outbound truckload

r,-)
or exclusive-use shipments of empty containers or radioactive
materials stop at the 1166 Building for inspection and survey.
Secures the driver's signature on the shipping papers and furnishes
him with appropriate copies.

4. Performs the following tasks on the day the shipment leaves the
Hanford Site:

a. Notifies the consignee, by teletype, of the shipment, name of
the carrier, and ETA.

b. Notifies DOE-RL PMD of the shipment and provides copies of
the bill of lading, ORSR or HMSR, and the teletype to the
consignee.

c. Sends the originator copies of the ORSR or HMSR complete with
data added by Traffic regarding the shipment.

5. Follows the progress of outbound shipments, expedites delaying
factors, and verifies the shipment was delivered to the consignee.
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Notifies appropriate parties of final delivery date, as well as
any deviation from the ETA.

6. Maintains an inbound and outbound log book from which shipment
control numbers are assigned. Completes the entries with delivery
information after the shipment arrives at its destination.

7. Makes progress checks on incoming shipments when information has
been provided by the consignor or consignee.

8. Notifies Receiving and others with a need-to-know when a shipment
is enroute to the Hanford Site and its ETA.

9. Develops, coordinates, and administers activities according to
this manual.

10. Coordinates and approves offsite shipments of hazardous materials.
This involves interpreting Federal regulations, inspecting
containers tendered for shipment and their associated shipment

^ documentation (ORSR, UHWM, HMSR), reviewing container
authorizations, and scheduling carriers.

1.2.3 Receiving

1. Accepts delivery of all inbound hazardous material shipments (except
exclusive-use (full-load) shipments) transported by commercial
carriers that are consigned to DOE-RL contractors.

2. Requests a radiation survey in each incoming radioactive material
package and carrier vehicle to ensure it is free of significant
surface contamination. For exclusive-use shipments, only the
exterior of the vehicle is surveyed the 1100 Area shipping/receiving
facility.

3. Escorts exclusive-use (full-load) shipments directly to the
consignee's dock after the RPT survey at the 1100 Area
shipping/receiving facility. Processes receiving papers upon
verification of package count and condition.

4. Identifies each inbound shipment with a control number obtained
from Traffic.

5. Prepares a receiving report for each inbound shipments and inspects
packages for evidence of damage.

6. Provides temporary, locked storage in the 1100 Area for other than
^ exclusive-use shipments, pending onsite delivery.

7. Arranges for temporary clearance of carrier personnel making
delivery onsite beyond project barricades.
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8. Ensures that only Level 3 cleared employees are assigned to
receiving, transporting, and escorting shipments of SNM. Arranges
Patrol escort of SNM as required.

9. Prepares and issues an RSR to forward radioactive material shipments
to onsite consignees.

10. Notifies the contractor's source and SNM representative upon receipt
of this type of material at the 1167 Building. Notifies the
consignee when the shipment is ready for dispatch from the 1100
Area for final onsite delivery.

r%

u';

C)

^

11
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COURSE 0059 - CERTIFICATION OF HAZARDOUS MATERIAL SHIPMENTS

COURSE OUTLINE

1. Introduction

II. Resource documents used in making hazardous material shipments

III. Service organizations:

Traffic Department
Packaging Development

IV. How to use Title 49 CFR Parts 171, 172, & 173

V. Requirements of DOE-RL Order 5480.1 Chapter III

VI. Workshop--preparing Offsite Radioactive Shipment Records (ORSRs)
Lr'1

VII. Workshop--Preparing Onsite Radioactive Shipment Records (RSRs)

VIII. Workshop--Preparing Hazardous Material Shipment Records (HMSRs)

IX. Examination

r^.
^ PRIMARY COURSE OBJECTIVE

Provide training in the Department of Transportation "Hazardous Material
Regul ati ons" , as required by law, to those who certify the compl i ance

cs of Hanford hazardous material shipments. The main focus will be on the
proper preparation and release of radioactive material shipments. Re-
certification will be required every two years.

SECONDARY OBJECTIVES

1. The student will understand the reasoning behind the establishment
of the regulations, historical background, scope, etc.

2. The student must recognize the primary resource documents used in
making hazardous material shipments. They must know where the
regulations exist, the general content of the regulations, and how
to use the documents properly.

3. The student must know whom to turn to if assistance is needed in
interpreting or applying the regulations. Each Hanford Contractor

^ has service organizations who provide this service. The student
must know how to interface with these organizations.
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4. The student must become familiar with the ' Department of
Transportation "Hazardous Material Regulations" found in Title 49
Code of Federal Regulations, Parts 171 thru 173. They must know
what kinds of requirements are in the document, how to use the
document, and understand their responsibility for compliance.

5. The student must be familiar with the requirements found in DOE-RL
Order 5480.1 Chapter III "Safety Requirements for the Packaging of
Fissile and other Radioactive Materials" and understand their
responsibility for compliance.

6. The student must understand the unique terminology used in the
packaging and transportation of radioactive materials (e.g., normal
form, special form, Type A, Type B, Highway' Route Controlled
Quantity, etc.).

r,..
7. Given sample data concerning materials to be shipped, the student

must be able to follow procedures and apply the regulations to
properly classify, describe, package, mark, and label the material
for shipment; placard the vehicle; and document the shipment on a

C) shipping record.

8. The student must be familiar with the shipping papers used at Hanford
for hazardous material shipments, and if given sample data, properly

i° complete each form in compliance with the federal regulations.

t^.

^
L...J

•
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COURSE 006S - HAZARDOUS WASTE SHIPMENT CERTIFICATION

COURSE OUTLINE

1. Course Introduction

II. Non -Radioactive Dangerous Waste Management

A. Introduction to applicable regulations

B. Waste identification and designation

C. Generating facility management

D. Waste packaging and shipment

i^ E. Exercise

i-O III. Hazardous Material Release Reporting

A. Hazardous material releases
r-,

B. CERCLA reportable releases

C. WDOE reportable releases
P_.

D. SARA reportable releases

- E. Exercises

^ IV. Other Environmental Reporting

A. SARA hazardous materials inventory

B. SARA toxic chemical release report

C. Waste minimization

D. Generating/TSO Facility report

E. Exercise

V. Mixed Waste Management

A. Introduction to mixed waste (MW)

• B. Scope of DOE-RL MW Management Directive
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C. Action planning for the segregation of MW from HLW, TRU, and LLW

D. Management of MW consistent with non-radio active hazardous
waste management

E. Summary

VI. PCB Management

A. Introduction to PCB's

B. WHC PCB management

C. Compliance with 40 CFR 761 requirements

D. Overview of facility PCB management systems

E. PCB management system responsibilities

F. Summary of inspections, records, and reporting

C)
»..

VII. Preparation and Shipment of Hazardous Waste

A. Introduction to applicable regulations
^..

B. Instructions for using 49 CFR 171-173 & 178

.. C. Sample cases

- D. Summary

C' VIII. Summary and Preparation for Test

PRIMARY COURSE OBJECTIVE

At the completion of this course, the student will have a working
knowledge covering the fundamentals of non-radioactive dangerous waste,
mixed waste, and PCB management. Re-certification is required every
year.

SECONDARY OBJECTIVES

At the completion of this session, the student will be able to:

1. List the major sets of regulations concerning management of
hazardous waste.

2. List the dangerous waste characteristics regulated in Washington
State.
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3. Identify information for, and complete a Disposal Analysis
Request form.

4. Define RCRA/WDOE waste numbers assigned in the waste designation
process.

5. Identify waste management and accumulation requirements for a
generating facility under Washington State law.

6. Assign accumulataon dates to hazardous/dangerous waste.

7. Identify requirements for management of unknown waste.

8. Read and interpret the disposal analysis letter instructions
C^ for packaging, labeling, marking, and transportation of

hazardous/dangerous waste.
M!

9. List packaging requirements for "Lab Packs."

^ 10. Differentiate between the three regulatory classes of empty
drums.

11. Complete a Uniform Hazardous Waste Manifest.

12. List the waste acceptance and return criteria at the Non-
Radioactive Dangerous Waste storage facility (616 Bldg..).

13. Identify a hazardous material release and list internal
remediation and response actions.

14. Identify and differentiate between CERCLA, WDOE, and SARA
reportable releases.

15. List SARA hazardous materials inventory reporting requirements
and identify reportable items.

16: List SARA toxic chemical release reporting requirements and
identify reportable items.

17. List regulatory requirements and recommended methods for waste
minimization.

18. List information reported to the State in the annual
Generator/TSD facility report.

19. Identify mixed waste management requirements for generating
^ facilities under DOE-RL directive.

20. List mixed waste storage area inspection requirements.
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21. Identify mixed waste management activities.

22. List mixed waste segregation and certification requirements.

23. List PCB container marking and labeling requirements.

24. Identify PCB storage area requirements.

25. List criteria for use of PCB equipment/systems at a facility.

26. Identify information for the completion of a Uniform Hazardous
Waste Manifest.

27. Identify marking requirements for a given container of waste.

28. Identify labeling requirements for a given container of waste.

29. Identify information for the completion of a Hazardous Waste
sticker.

•

'^
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COURSE 060401 - NUCLEAR MATERIAL CUSTODIAN TRAINING

^

r.

ct-N

f..t )

C)

?^^.

C?

Prerequisite: Nominated by manager, and 3 or 5 Clearance.

This is the formal training required as certification for Safeguards approval
as a Nuclear Material Custodian. The course requires an end of course
examination completion with 80% accuracy. . Annual re-qualification is
necessary to maintain

;
conti

`
nuing certification.

This course is directed to the supervisory or technical personnel who are
responsible for activities involving the storing, processing, or transfering
of nuclear materials.

The main objectives are to train the custodians in the methods used for the
control and accountability of nuclear materials and their requirements and
responsibilities for implementing those methods.
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HAZARDOUS MATERIAL PACKAGING
AND SHIPPING

SHIPMENT EXAMPLES

Manual WHC-CM-2-14
Section Appendix B, REV 0
Page B-1 of B-9
Effective Date August 1, 1988
organization Procurement and

Materials Management

D. K. Quig , Man3^4er^r^
Procurem t and ^at_erials Mgmt

1.0 HAZARDOUS MATERIAL SHIPMENTS

The following examples illustrate the steps used in preparing a HM
shipment. To assist in the examples, a small portion of the 49 CFR 172.101
Hazardous Materials Table is reproduced here in Table APP B-1-1. All column

.references in the examples are to Table APP B-1-1, where applicable. Each
example includes a completed HMSR form (Exhibit APP B-1-1, APP B-1-2) with

0,_%the specific data.

LO

C3
TABLE APP B-1-1

r; EXCERPT FROM
49CFR 172.101 HAZARDOUS MAT ERIALS TABLE

i^. (2) (3) (3A) (4) (5)
Packa in

-- ( a )
Identi- Specific

Hazardous materials descriptions fication Label(s) ruquired require-
and proper shipping names Hazard class number ( if not excepted) Exceptions ments

E')
Sodium, metal or metallic Flamnable solid UN1428 Flammable solid & None 173.206

,^.,(RQ-1000/454) Dangerous when wet

Sodium potassium alloy ( liquid) Flammable solid UN1422 Flammable solid & None 173.206
(RQ-1000/454) Dangerous when wet

Sodium potassium alloy ( solid) Flammable solid UN1422 Flammable solid & None 173.206
(RQ-1000/454) Dangerous when wet

Denatured alcohol Flammable liquid NA1986 Flammable liquid 173.118 173.125

1.1 EXAMPLE I -- Offsite shipment of a sodium-bonded, double-welded,
stainless steel capsule containing structural specimens for irradiation.
Sodium (40 g) is used as a heat transfer medium. Assume truck transportation.

1. Determine the proper shipping name (Column 2), the hazard class
(Column 3) and the identification number (Column 3A). Example:

^ Sodium, metal (or Sodium, metallic); Flammable solid; UN1428.
Hazardous substance determination from 172.101 Appendix: 10 lb RQ.
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2. Determine the required packaging from Column 5. Column 5(a)
references any applicable exceptions. None is listed for sodium.
Column 5(b) references specific requirements for the HM. Those
for sodium are given in 173.206. 173.206(a) states: "Metallic
sodium or potassium... must be packaged as follows...". Further
search takes us to 173.206(a)(10), which states:

"Tubes of stainless steel, or other metals of equivalent
strength and nonreactivity, having sealed, welded end
caps, and containing not more than 50 grams of metal.
Authorized only for metallic sodium, metallic lithium,
metallic potassium, and sodium potassium alloy. Each
tube must be enclosed within a secondary sealed metallic
tube and further enclosed within strong tight outer

,V packaging."

Strong tight packaging is so designed and constructed and its
contents so limited that under conditions normally encountered

es't during transportation:

Tyere will be no significant release of the hazardous materials
to the environment;

The effectiveness of the packaging will not be substantially
reduced; and

There will be no mixture of gases or vapors in the package
which could, through any credible spontaneous increase of
heat or pressure, or through an explosion, significantly
reduce the effectiveness of the packaging.

^
Strong tight containers may be made of many different materials,
e.g., cardboard boxes, sealed tin cans, etc., as long as the
finished container meets these criteria.

3. Determine the labels required. Column 4 shows that both FLAMMABLE
SOLID and DANGEROUS WHEN WET labels are required on the package.
One of each is sufficient, and they must be placed near the proper
shipping name marking on the package.

4. Determine the markings required on the package. Marking should be
done with 0.5 in. high letters.

-- 172.301 states that the package shall be marked with the proper
shipping name and the identification number ( preceded by UN
or NA, as appropriate). For the shipment use SODIUM, METAL
( or SODIUM METALLIC), UN1428.

-- 172.306 states that the package must be marked with the name
and address of the consignee or the consignor, as appropriate.

i
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5. Label, mark and address the package(s) as directed above.
See Figure APP B-1-1.

6. Determine the vehicle placarding requirement. (See 172.504.)
FLAMMABLE SOLID placard is required for this sodium shipment.

7. Fill out and complete the Hazardous Materials Shipment Record. See
Exhibit APP B-1-1. Remember, the information supplied here is
used by Traffic (in the case of offsite shipment) to fill out the
shipping papers.

8. Arrange transportation. Advise driver and furnish placards unless
the truck is permanently placarded.

Note: Other problems may occur when making HM shipments.
u•s Inspection of the 49 CFR 172.101 table from which Table APP J-1-1

and 172.101 Appendix table shows the sodium classified as hazardous
substance in addition to being a hazardous material, and has a

Ln reportable quantity (RQ) of 10 lb or 4.54 kg. The amount of sodium
shipped in this example is only 40 g. Had it been 10 lb or more

c^ the letters RQ would also have to be entered along with the proper
shipping name on the package and on the shipping papers,
172.203(c)(2).

--------------------------------------------------------------------------
1.2 EXAMPLE II -- Onsite shipment of two 55-gal drums of denatured alcohol.

Flash point, 50*F. Assume truck transportation.

^~- 1. Determine the proper shipping name (Column 2), the hazard class
(Column 3) and the identification number (Column 3A). Example:

° Denatured alcohol, Flammable liquid, NA1986. Hazardous substance
determination from 172.101 Appendix table: not listed, no RQ
involved.

2. Determine the packaging requirements (Column 5). Exceptions
[Column 5(a)] exist and are defined in 173.118. These exceptions
do not apply, however, since they deal in quantities much smaller
than those involved in shipment or with a flash point of 73°F or
higher. Specific packaging requirements [Column 5(b)] direct us
to 173.125, which states: ". ..alcohol, n.o.s., which is classed
as flammable liquid, must be packaged as follows: (1) In containers
as prescribed in 173.119(a) and (b)." Both references provide for
either a 17E or 17C drum (49 CFR 178.115 or 178.116).

3. Determine the labels required. Column 4 shows that a FLAMMABLE
LIQUID label must be affixed to each drum. 172.406(a) requires
that this label must be affixed to the package near the marked
proper shipping name. One label is sufficient so long as no
radioactiv^ material is present and the package has volume less
than 64 ft , 479 gal, [172.406(3)].
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4. Determine the markings required on the package.
done with 0.5 in. high letters.

Marking shall be

:

^

^
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FROM:
SHIPPER

I
TO:

RECEIVER

PROPER SHIPPING
NAME AND

cs IDENTIFICATION
NUMBER SoDwM, METALUCLra

UN 1428

C^

*..^ ^

RAMMABLESOUO narreemr

is .
4 .

(7

r^•,

PLACARDS: FLAMMABLE
REQUIRED ON ALL ` SOLIDj
FOUR SIDES OF VEHICLE " s

78804-143.3

0 Figure APP B-1-1. Package, labeled, marked and addressed.
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SHIP TD: HAZARDOUS MATERIAL SHIPMENT RECORD
(BMSR)

f LUrnPmy
Originating FaciliN Orlp^nata Slprutun Data

Z ALL GONE LAB 306 -
^

A^
enileing XX/XX/XX

1865 CIVIL WAR AVE. AO'_ 3On FROM, WHC q I(EN 0 PNL q oTNae

Citv, 6tata. Zip OFFSITE ONLY : SHIP: ® PREPAID q COLLECT=

i n ANYYHERE. XX 12345 VIA: 0 Parui Poet q AlrPalal Poat ® Fnqht 1Rall/Truckl
An.mnenJ. DDE erl CoztCpb: WAZWAP

CONTAINERS/PACKAGING CONTENT DESCRIPTION

NumCer of
Type DOT Spec

Paekaye ĥunti zy
-

Graw Wt
^ 49 CFR 197.101 le1 HMaropus Material TaWa

Comamers Dimkmiom P^ Each Pk

1 WOOD 15A 8x8x62' 1 CAPSU 11 40 1 Sh"Per"hIpN"hal SODIUM, lETAL

BUX 40g HM,raClae: FLAMMABLE SOLID
SODIUM UN/NA No.: Dtl 1428

L'atSeaoneary Warm: NONE

LletLabN-Hao'rl/AppliaE FLAMMBLE SOLID and

Peooet Ship Nun:

2 NasrC Cleas:

2
d UN/NA No.:

¢ Lizt SeeontYrY Mknrh:

is
^ I.et LaEels Rao'd/ApplNd

W Prpqr $M1ip Nnna'.

Huard Clau:

In UN/NA No.:

Llst SswnhrY HaartY:

Wt LapNs Raq'E/APPIMtl

Toml No, Co..... G. Wt of Smpmant IUentifY Plaurds Rapuind: IWntM Praqrry Contrd or qaam Ortlw No.:

B^^

fif pppuNe)

1 40 lbs
I.

SDL-IDli- ^-83-XXXX4.2.

Decribe Intemal Packaging:
MRefnl in ma0ufatturen CnGinal containi ® Y. q No

Conuinar nea Of aterioranon or damwe^ 7LU Y. 409 SDDIUM TN DOUBLE WELDED SST CAPSULE
ContnnerarsmubilievoocumantW: Ya

PAC13:D IN VERMICULITE IN DOT SPECSFICATION
Materlal is PackageE. salefL rMrkeU and

Nlxlied to meat DOT reCUrtaments m Vet 15A BOX

Surwy No. Data HM Siputua Print Name
RADIATION

RELEASE XXXXXX XX/XX/XX
1?1PZ111111-'1Z1

XX XXXXXXXXXXX

CERTIFICATION

Tnis is to CartiN inat me atnw namatl metxlals an prapMY clm^fwtl, tleecrlbetl, This alnprnent Is wimin she Limlt.

CONTRACTORS packayeG. mnked and IaWled and an in prpper cundipon for tnmmeort according nons pnenbE for:
to the apGbcaule regulations of the Department of Transportation: Opa^enqr [^Caryn q NA

CERTIFICATION Aircraft Aircraft

AumorrsmGSsynamre: ( - PrmtName XX XXXXXXXX

FOR OFFSITE SHIPMENTS - ADDITIONAL APPROVAL REQUIRED

B.L. No. W. Sloppeo ETA Routmy Speraal CoosiWnnous

WHC LL
Q
¢
1- WHCTraff¢: WHCSNpping:

{^^J14111.SCR (In.^I$1

naqORKE IYt-N"ll

Exhibit APP B-1-1. Hazardous Materials Shipment Record.

0

-0-
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172.301 states that the packages shall be marked with the
proper shipping name and the identification number. From the
above steps, these are: Denatured alcohol, NA1986.
172.306 states that the package must also be marked with the
name and address of the consignee or consignor, as appropriate.

5. Label, mark and address the packages as directed above. See Figure
APP B-1-2.

6. Determine the vehicle placarding requirements ( 172.504). No
placarding of the vehicle is required since the two drums of alcohol
weigh less than 1000 1b [172.504(c)(1)]. Alcohol weighs 6.8 1b/gal;
therefore 55 gallons weighs about 375 pounds. Allowing about 40
lb for an empty drum, each drum of alcohol weighs a maximum of 415

cr lb, or 830 lb total for two drums.

CD 7. Complete the Hazardous Materials Shipment Record using the above
4ty data. See Exhibit APP B-1-2.

c:.'^ 8. Arrange transportation.

;^.

^
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Figure APP B-1-2. Package, labeled, marked, and addressed

FROM:
SHIPPER

TO:
RECEIVER

^

PROPER SHIPPING
In DENATURED ALCOHOLNNAME AND ID NUMBER

---
4`?

,.

1 . .:

}^
II I

I^

17E OR 17 DOT SPECIFICATION
IDENTIFICATION STAMPED
EMBOSSED ON BOTTOM OF
DRUM BY MANUFACTURER

PLACARDS: NONE REQUIRED FOR THIS SHIPMENT

78804-143.z

n
1.J

0



0

HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Appendix B, REV 0

Page B-9 of B-9
SHIPMENT EXAMPLES Effective Date August 1, 1988

Exhibit APP B-1-2. Hazardous Materials Shipment Record.

^

C^

Lf7

C-"l

SHIP To: HAZARDOUS MATERIAL SHIPMENT RECORD
(HMSH)F ^Pm

"Z ' '•^' . OrlpnanM Facillty Origi or Signawn Data
^STINGNWSE 324a, Aaaw ` : epilarp G6^- ' xx/x^t/xx
BLDG. 4983: Ara FROM: ® YMC q KEN q PNL q oTwaw^

2
CIry,Staw.Zip OFFSITE ONLY : SHIP: q PREPAID q COLLECT

400 AREA VIA: 0 ParcN Pot q Air Pueal Ppat q Fnl t IRSiI/Truckl

•R'^OO^' q At, IPasaan garl q At. IGrgol coatcoda: LICABLE

CONTAINERSlPACKAGING CONTENT DESCRIPTION

Numtroraf
Conninan Tvpa DOTSWe PK^Olmmnom

ann CroaaWt
Each Pk Saaa9CFR172.101k) HaaardouaMatarlMTabla

2 DRUM 17C 55 GAL 55 GAL 415 lb ProoarsnipNama:DENA7URED ALCOHOL

Naaarnaap FLANINIBLE LIQUID

UN/NA Nu.: NA 1986

Lnt SapondxY NaEUda: NONE

uat L.era RaWtuAplpiad FLAMIADLE LIQUID

Protlw 9tlp Nama:

Q IYard'Cla.:

UN/NA No.:

Lirt Scpnbry HaaatY:

L'ut Labls Rp'tllAppllad

ti
= ProPar ShiP Nama:

Naaard Cl.:

UN/NA Nn:

LIEtSaeontlar/ Naar4r

List Labla Rap'tl/AlMliad

Total No. Contnnara Grpft, Wt of Shipmant IdanoW Placardy Raowlvd: Idanury Pr^ry Control or Ratum Ordn No.:

NONE
lit aoGnuMd

2 830 ibs
,.+.

NA
z 41.

OncrlEalnlvnN Paoka9in9:
Y.Lnnal in manufacturae pnynal containar: D^ Y. q No

Conulnar fraa of datarloration or damap: m Y. 110 GAL DENATURED ALCOHOL IN TNO 55 6AL DRU
Container atsaoNEilitY doeumentad: m Y.

'Matmal is paakayad, atlad, Imrkad and ry1

laballad to meet DOT rapullYMrltl yy YM

^w ft. Oau AM Signatun Pnin Nama
RADIATION

RELEASE
XXXXXX XX/XX/XX A- xx xxxxxxxx

CERTIFICATION

• Tho n m eartitY that eN abova namM matarob are oroparW clasntiad, davenbad, That afnpment n wrthln ma L,mita,
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HAZARDOUS MATERIAL PACKAGING
AND SHIPPING

RADIOACTIVE MATERIAL CHARACTERIZATION

Manual WHC-CM-2-14
Section Appendix C
Page C-1 of C-34
Effective Date March 20, 1989

1.0 RADIOACTIVE MATERIAL CHARACTERIZATION

The shipper must properly describe the radioactive material on the RSR
for shipment. This includes: [See 49 CFR 172.203(d)]

o Proper Shipping Name, Hazard Class, ID Number and Quantity (Wt.,
Vol., etc.)

o Radionuclides packaged (Sr-90, Am-241)
o Physical and chemical form (solid, oxide)
o Activity in each package (Ci)
o Labeling (White-I, Yellow-II, Yellow-III)
o Transport Index (TI - 1.0)
o Fissile class (I, II, III)
o Container used (Certificate of Compliance ID Number)CO' o Other information

0' Considering the large number of radionuclides, there could be almost
U) endless combinations of shipment/package possibilities. Fortunately,

the number of radionuclides normally shipped at Hanford is only a small
c.°? fraction of those possible, and the number is still further reduced

when the specific nuclides shipped at any one facility are considered.

This Appendix discusses radioactive material characterization for
shipments. The Glossary, Appendix E, defines radioactive material for
both onsite and offsite shipments.

1.1 RADIOACTIVE MATERIAL WITH OTHER HAZARDOUS MATERIAL PROPERTIES

^ In some cases, radioactive material may be associated with other
hazardous materials either in chemical combination or as a mixture.
The presence of these secondary hazards must be addressed in the
shipping papers. Modified packaging and labeling may be required. A
list of these hazardous constituents are given in 49 CFR Part 172 or
in EPA 40 CFR 260-265. Radioactive wastes containing hazardous
constituents are termed "mixed wastes" and require special treatment in
handling and shipping. (See WHC-EP-0063, Hanford Radioactive Solid
Waste Packaging, Storage and Disposal Requirements).

1.2 RADIONUCLIDES AND THEIR ACTIVITIES

q
Each radioactive shipment description must include an estimate of the
total activity as well as a list of the radionuclides involved. The
originator of the shipment must supply this information since he
presumably is most familiar with the material. Several methods for
the estimation of activities are available. For example:

o Radioactive counting methods that identify and measure radionuclide
disintegration rates in a sample.
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o Computer programs relating the irradiation history and radioactive
decay of the material. FFTF Core Engineering generates these
programs to identify nuclides and their activities in FFTF fuel
assemblies.

o Calculations based on physical weight, chemical and isotopic
analyses, and specific activities of the radioisotopes. Table
APP C-1 shows some examples of plutonium feed materials for FFTF.
Similar data could be developed for other source, feed, and product
materials.

o Calculations from unshielded exposure rate measurements of
irradiated material at a specific distance and an assumed average
spectral energy of the radiation giving the dose rate. Accuracy
of this method is relatively poor compared to those above, but in
some cases the only choice available. Table APP C-2 gives some

^ dose rates at one centimeter and one foot from some unshielded one
curie radionuclide sources. Included along with this table are some

U example calculations.
C-.

o Calculations based on exposure through shielding when the
composition and thickness of the shielding, as well as the energy
of the principal emissions are known. This is the least accurate
method.

,..
must 1 e clearlyFor onsite and offsite movement, radionuclide

--
23^^39

identified by symbol and isotopic weight (e.g., Pu, U, or Pu-
239, U-235). If fissile material is being described, the mass of
material present is as significant as its activity in curies. The

cy number in grams must also be indicated to assure compliance with
criticality requirements.

1.3 UNITS OF RADIOACTIVITY

The activity of a RAM shipment must be expressed in units of curies,
millicuries, etc. The following list shows a few of the more widely
used expressions of activity and their acceptable abbreviations, as
well as some conversion factors.

1 curie - Ci - 3..7 x 1010 dps* - 2.22 x 1012 dpm'

1 millicurie = mCi = 3.7 x 107 dps - 2.22 x 109 dpm

1 microcurie s uCi = 3.7 x 104 dps = 2.22 x 106 dpm

1 nanocurie = nCi = 3.7 x 10 dps - 2.22 x 103 dpm

I picocurie = pCi = 3.7 x 10-2 dps s 2.22 dpm

.^

0
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* dps - disintegrations per second "* dpm disintegration per minute

ACTIVITY UNITS

Multiply no. of > by > to obtain no. of

to obtain no. of < by < Divide no. of

curies 103 millicuries

curies 106 microcuries

curies 1012 picocuries

All radioactive material shipments transported by air, whether domestic
or international, must comply with the International Air Transport

CY% Association (IATA) Dangerous Goods Regulations. The IATA requires all
activities be expressed in the International System of Units (SI) as

aA well as the more traditional units. The traditional and SI units are

C)
compared in Appendix E. (See International System of Units).

1.4 QUANTITY CATEGORIES

The amounts of the radionuclides to be shipped in a given package
must be compared with the Al and A2 values assigned for each of the

., radionuclides given in 49 CFR 173.435. Applying the specific
multiplicationfactors ( 1/1000, 1, 3000) to these Al and A2 values
gives the quantity ranges for these radionuclides to be shipped,
defines the quantity categories involved and further decides the type

c' of container to be used. Tables APP C-3 and APP C-4 show the quantity
values for Special Form ( Al) and Normal Form (A2) respectively.

1.4.1 Treatment of Unknown and Mixtures of Radionuclides

The estimation of activity for a shipment of unknown and mixed
radionuclides requires special attention. Directions for these
situations are given in 49 CFR 173.433. For example, consider the
following use of the unity rule or the sum of the fractions rule:

EXAMPLE: Assume a normal for mixture of 0.001 mCi of Pu-239
and 0.04 mCi of U-233. Can this mixture be shipped as a limited
quantity?

First determine the ratios of the activity for each
radionuclide present to its A2/1000 value allowed for a limited

^ quantity. Limited quantities (A2/1000) for Pu-239 and U-233
separately are 0.002 mCi and 0.1 mCi, respectively. The
calculated ratios then are: 0.001/.002 - 0.5 for Pu-239 and
0.04/0.1 = 0.4 for U-233. The sum of these ratios is 0.9,
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which is less than one (unity). Therefore, this mixture can
qualify as a limited quantity with all the rights and privileges
of a limited quantity.

Additional directions for this example and other situations are given
in 49 CFR 173.433.

L`?

0"

Ui

^

1.5 OTHER TABLES

Table APP C-5 shows the specific activities of the radionuclides.

Table APP C-6 gives the activity-mass relationships for depleted,
natural and enriched uranium.

.
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TABLE APP C-1
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TABLE APP C-1

CURIE AND ISOTOPIC CONTENTS OF SOME TYPICAL FFTF PLUTONIUM FEED MATERIALS

Isotope

Pu-238

Pu-239

Pu-240

Pu-241 ( )

Pu-242

0.124

..
s s^a°
ca .-. o
N •^ON

m z 3

a
m ^+

a r
r D

'za ^a

^ z
m
Ny

m1otnz
e w.ro w

o -^ wo -^

v
er
A

Specific
Activity
(Ci/a Iso)

16.8

0.0617

0.227

114.0

0.0039

TOTAL +
(Ci/g Pu)

(Ci/g Pu)

FFTF Type Pu
12% PV-240

wt/fr Iso Ci Iso

0.00046 0.008

0.8681 0.054

0.1166 - 0.026

0.0129 1.471

0.00189 0.00001

1.558

0.087

High Expos Pu
17% Pu-2 40

wt/ fr Iso Ci Iso

0.00241 0.040

0.7906 0.049

0.1678 0.038

0.0306 3.488

0.0087 0.00003

3.616

0.128

High Expos Pu
19% Pu-240

wt/ fr Iso Ci I so

0.00197 0.033

0.763 0.047

0.195 0.044

0.028 3.192

0.0117 0.00005

3.316

*wt = weight, fr = fraction, Iso = Isotope.

11

w

sCl D2
rnv c^

N 0 1
oofD n

h= 3
C. I

F+CI^•N
W I X I
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TABLE APP C-2

1. GAMMA DOSE RATES FROM VARIOUS ISOTOPIC SOURCES*

2. SAMPLE CALCULATIONS - ESTIMATION OF ACTIVITY

" Health Physics Handbook, OSP 379, General Dynamics,
Fort Worth, April 1963.

^
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TABLE APP C-2

1. GAMMA DOSE RATES FROM VARIOUS ISOTOPIC SOURCES

Isotopic Half-Life Energy in MEV Roentgens Per Hour Per Curie

Au-198 2.69 d 0.4118(95), 0.676(0.82), 2,480 2.65
1.089(0.16)

As-76 26.5 hr. 0.55(41), 0.64(8), 1.20(9), 2,300 2.46
1.4(.08), 2.05(1.6)

Br-82 35.9 hr. Many up to 1.5 14,600 5.62

ON
Co-58 71.0 d .81(100)1.62(0.5) +(14) 5,300 5.67

^
Co-60 5.25 yr. 1.17(100), 1.33(100) 12,800 13.69

Cs-137 30.0 yr. .662(82) 3,100 3.31

Cu-64 12.8 hr. 1.34(.05) +(100) 1,140 1.22

Fe-59 45.1 d 1.10(57), 1.29(43) 6,800 7.28

Ga-72 14.1 d 0.63(21), 0.83(83), 0.89(10), 12,300 13.16
_ 2.20(30), 2.49(10), 2.51(17)

^ Hg-203 47 d 0.279(83) 1,100 1.18

r' 1-128, 25 m 0.46(16), 0.54(1) 450 0.48

^ 1-130 12.5 hr. 0.41(23), 0•.53(100), 0.66(100) 12,000 12.84
0.74(69), 1.15(29)

1-131 8.04 d 0.08(2),•0.28(5), 0.36(80), 2,500 2.41
0.64(9), 0.72(3)

Ir-192 74.4 d Many up to 0.6 5,000 5.35

K-42 12.5 hr. 1.53(18) 1,520 1.63

Mn-52 5.7 d 0.73(100), 0.94(100), 1.45(100), 19,700 21.08
+(33)

Mn-54 291 d 0.84(100) 4,700 5.03

Na-22 2.6 yr. 1.28(100), +(89) 11,600 12.41

0

^
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TABLE APP C-2 (Continued)

1. GAMMA DOSE RATES FROM VARIOUS ISOTOPIC SOURCES

Isotopic Half-Life Energy in MEV Roentgens Per Hour Per Curie

Na-24 15.0 hr.

Ra-226 1590 yr.

Ta-182 111 d
c^^

C) Tm-170 127 d

Zn-65 245 d

..,,

IN

r<.

1.37(100), 2.06(100) 18,700

.186 (5.7%) 8,440

Many up to 1.219 5,690

0.084(3) and Bremsstrahlung from 40
(0.87, 0.97 Mev)

1.11(45) +(2) 2,800

20.01

9.03

6.13

0.04

1.93

c^-a

,-..

40
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2. SAMPLE CALCULATIONS

ESTIMATION OF ACTIVITY

A useful rule of thumb will give the activity of a source of gamma radiation
to within +20% (for photon energies between 70 keV and 4 MeV), if the exposure
rate and distance from the source are known. The activity (in mCi) may be
calculated from the following formula:

A. 6Ef
, at a distance of 1 ft

where:

0

wn

^

^:M1

^

r^.

r^

A - Activity (mCi)
E = Energy (MeV)
X - Exposure rate (mR/h)
f - Fraction of disintegrations resulting in photons of energy E

If the source emits photons of more than one energy, the activity due to
each one must be separately calculated and summed in order to determine
total activity.

X ( mR/ h )
6 (Ef)

When distance is expressed in cm rather than ft, the expression becomes:

A 5000 (Ef)

If the radiation measurement is not made at a distance of 1 ft or 1 cm, use
of Inverse Square Law will allow this expression to apply to a source of
radiation from any distance. (Correction for distance must be made first.)

X1 (d2) 2

X2 (dl)2

\J
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2. SAMPLE CALCULATIONS (Continued)

Example 1

Calculate the activity of an unshielded source of Co-60 that reads 13.8 mR/h
at 1 ft.

Co-60 emits 2 photons per disintegration:

._.•̂

1.17 ( 100% abundance)

2 = 1.33 (100Y, abundance)
cr

X- 13.8 mR/h at 1 ft

13.8
A ' 6[(1.17)(1.0) + (1.33)(1.0)]

- 0.92 mCi

This activity value is within 20% of the actual activity of this sample,
which is 1.0 mCi.

C3

^,^
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2. SAMPLE CALCULATIONS (Continued)

Examole 2

Calculate the activity of an 1-131 source that reads 2.2 R/h at a distance
of 1 cm.

1-131 emits photons of 5 separate energies:

0.080 MeV (2.6% abundance), Ef - .080 x .026 - .002
r^r

0.284 MeV (5.4% abundance), Ef - .284 x .054 - .015^

0.364 MeV ( 82.0% abundance), Ef - .364 x . 82 - .299

0.637 MeV (6.8% abundance), Ef - .637 x . 068 - .043

0.723 MeV (1.6% abundance), Ef - .723 x . 016 - .012

r• X- 2200 mR/h at 1 cm

A - 5000((0.002) + (0.015) + ( 0.299) + ( 0.043) + (0.

2200
- 1854

- 1.19 mCi

As in Example 1, this calculated activity is within 20% of the actual sample
activity of 1.0 mCi.

:^
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TABLE APP C-3

0
ACTIVITY LIMITS FOR RADIONUCLIDES IN

.o;

CD
SPECIAL FORM

j°•-

^

r^
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TABLE APP C-3
Special Fcnn Only

Activity lhqits for R6dionuttgdas in Special Fonn.
(Al) vaWa in qurMs fCil unless otharwh6 6ntad.1

Q

w0

fa

61ws4nw^k {1Mw0Oq'• TyrA Aaty T,O,6arr 141 ^•
weMir Is11,/1.0001 IsA,I 1>A,1

Mx A1ar^301t1

227Ae AnIWl- 51A St.OllO >1.000 x]OK
mAC AoWitss l01- s0.01 st0 >+0 r30K
106A0 s6rsi471 f0.04 s40 >60 tJOK
1+0^Ap 6Mw1471 s0.007 57 >7 c21K
1/110 tavn(47) s0.1 s100 >+00 e30K
uIAT•• AsrbYn IKI - s0.006 56 , >i a2a(
mIUn AarkYnla61 - SO.oU6 s6 X t24K
]7Ar(qyeyW^i - Anta^ttal 11.0 s1.000 >t.000 t3oK
41y (IMawol- A11100 1161 s0.02 s20 >20 t]OK
41ArICwrp1 Aqan 1161 s0.001 a1.0 >1.0 z31t
nIU Ma.slc(331 - 51.0 1.000 >+A00 e]OK
74" anaYe 1331 - s0.02 s20 >2D s]OK
7!b Arw1o1171 - so.01 slo >t0 t3UK
T7Aa ' Mwic(]il - s03 ai00 >300 e]OK
211A1 AwwM1661- s03 s200 >200 t30K
+uMi Oel9mi so.t s200 >200 e30K
16aw ' pydm som s3o »0 esUK
+MAU YYIE(701 so.o. s40 >40 t2fn.
+50A41 OY0f761 s03 s200 >200 e30K
t]14 6^Yn(Y ; 90.04 140 >40 t30K
1334 6rYw^ 166 1 s0.04 s40 N0 tBGK
+40M 6rYmIM I s0.03 s20 >YO x3GK

7Y Mr,iwt (41 - s0.] a]00 »00 i3qt
20661 61wrNltll - a0.006 s6 >6 s/6K
207e1 a1wrN1631- 10.01 •10 >t0 siGK
210b nm avRl^ its, - So.1 • to0 >100 s3GK
212i 6lwwsnlq)- soAM sa >a t1Mt
2496k seb1w1167 1 91.0 51.000 >1.000 L70K
T/6r 6nwir q61- s0.07 S70 »0 2]OK
82ar MBmMaml - io.00a se >6 xt6K
11C CaYn lal so.o2 s00 >20 s301K
t4C Creenlel s1.0 s1.000 >1AOO t001t
46Ca Calsrn ml •1.0 s+AW >1.000 s90K
47G C0e4ve ml s0.02 s2C >20 e30K
+asCE ^N61- s1.0 s1.000 >t.00U 30K
lthnq6 Osinywi(461- s0.03 •30 »0 efOtt
+15Cd CaanWw114a1- so.06 s6o >60 s3oK
+330• ^ 166 1 s0.1 '100 >100 t30K
141C• CwYn 166 7 s0.3 sJW »00 iIOK
143G CMKnIMI s0A6 160 >IKI x]OK
+VG qrbnWl s0.01 st0 >t0 z]OK
2WCI CYIrnYn ffai - 50.003 s2 >2 i6K
MCI. CYhmYw^ laal - s0.007 97 >7 s21K
252CI CYMtirn IMI- s0.002 s2 >2 e6K
KCI CIiwYes 1171 - 10.3 SWU >300 e301t
311CI Ia1rYr IT/l - so.01 s10 >10 t30K

2420in Ca.hwt leai - sol s200 >200 x2GK
2430m CrYw11661 - s0.006 sa >6 s21K
2WCm Cu,n IMl - sO.ol 510 >10 L3oK
I46Cm CrYw116l1 - s0.OC6 s6 >6 t1R
240C. CrYnltal - so.006 se >6 t16K
"CC Caerlt(Z7) s0.006 s6 >6 ilSK

67C. CeW11271 s0.09 s60 >60 t30K
6^G W 270a t1 1 s1.0 s1.000 >1.000 x30K
Wfa CeGYtlnl s0.o2 s20 >m z3oK
"Ce CeCa1t12A s0AG7 s7 >7 s21K

51Cr CMaNwn(24) - s0.6 z4100 >600 t3GK
1230r CWUm1651 - S0A4 s40 >40 a00K
131Ca CaWm1661 - s1.0 s1.000 >+.000 i3UK

13^Ca CrWm1651 - s1.0 s1.000 >1.0013 c301(

•Velues given for soiids and gaase only, for liquids divide value given by 10 or divide the At value by 10,000.
••For ahipmants solaly within the United Sutea the At value is 20 Cl for ameriqium and plutnnium eontained in Am-Be or Pu-Be

nautron sources or In nudear-powerad paeamakars.

K6W6-130

•
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0

k!+

C)

^.fsl

Cl)

Ix+.r/.s ++
®wear.+. uawasan• rn.Aay yn.oay 11M V^r n•xY^ IsA111.0001 IsA11 DA11 13.000 x A/ a 3011

1340. CrYw(611q - 10.01 s10 >10 a3GK
1360. Caim 160 11.0 11.000 >1.000 z30K
1311'+ Ce,,ee 16A - 10.007 sI >7 x21R
tYlrj CeYea 45% s0.01 530 »0 a]01(
MCU CeAw1261 - s0.w s60 >NO a30K
T7CU Caqm, 12s1 s0s s200 >300 a3aK
16% OywaM1190- $0.1 a100 >100 a30K
1660p oylarwY^INI- s1.0 s1.000 >1.000 a36K
M6 GMwI:al s1.0 s1.000 >1.000 a36K
171® lYw ( 0"-. s0.05 seo >60 a30K
16twlS S+A^ (931 s0.03 s]0 >30 a3oK
1520. Sx60Yw (63) s0.02 s20 >20 a30K

154fN Bv0pMw(p1 s0.01 st0 >10 a301t

155% arwlrl(a31 s0A s,100 N00 a301t

16R RrrIM s0.02 s20 >20 a3oK

'uh Ma112M s0.00f s6 >6 a/6K
66R3 Mw120 s1.0 s1.000 ».000 a30l

6hs vew 12B s0.01 910 >t0 a30K
97Oa Oxliwi 1311 s0.1 1100 >100 a3041
Nfb 0aiw1311 - s0.02 S20 >20 a305

nW Ois•(311 - s0.007 s] >7 a21K
taTW I141 - 50.2 5200 >200 a30K
161y OWx60xal64 - s0.3 s300 >300 x3aR

agOa nS^w^Mw 132)- SO.Oi 520 >20 a3OR
1103 0-wrM(3L- 51.0 51.009 >1.a00 s3alt

3M HYrw^ Itl t ♦ 1 ♦
18114, IYM17L s0.01 s30 >30 a3UK

197a49 Gwvy (Ip/- 503 s200 >200 a30K
1*7146 fM^ay (601 s0.2 5200 >200 x30K
203Ila Wvy(601- 40.a s60 >ao x300
lealY IIMix3(fT SO.o3 S30 »0 a3oK

1231 IMxs169 s0.a s60 >60 a301(
1251 a^s16i1 s1.0 , s1.000 >1.000 a30K
1261 bti1631 sO.Ot ss0 NO z30K
12111 'IOiw16T s1.0 s1.000 >1.000 e301t
1311 eir16A sO.W sf0 NO a3pl
1321 biu1631 s0.007 •7 >7 a21K
1331 laiw1631 s0.03 130 >30 a9011
1341 b1MS16'M sO.OM sa >N t2slt
1314 bti1631 50.01 s10 >10 a30K
111M ^ 1N1 s0.01 s30 >30 a30K
1/3aiM InM140 10.041 560 >60 a30K
ilMwye Inlrwl4M s0.03 s30 »0 x30K
116a* Syw Uq s0.1 5106 >100 a30K

10% ItlMPA 10.01 a10 >10 a30K

194 41MIT/1 s0.02 s20 >ZO a3qt
10B' IMat^(m 50.01 s10 >10 t30K

42K ^(iM - s0.01 s10 >90 a30k
uK PoIrYa4161 - 50.02 520 >20 L3641
66m0(UnowAl- Kryylan 1341 s0.1 4100 >100 a301C
6dnKr10anW KrypM13M s0.003 s3 >3 a9K
85IG(Unea^^l Kryqwl3q 11.0 s1.000 >1.000 t3aK
66Kr10aq1 KryynSV13N s0.006 s6 >S alalt
67KrlUncmpl Kry0ron1361 s0.02 s20 >20 a30K
67K, ICa341 Ki,qpn 1361 50.0009 s0.6 >0.6 L 1.600

140LS tamMSa1671 - i0.03 530 >30 a30K
191111w 6pd16 AaMayl Sr 1]3AW Inl
1T^W Lu13Nw11111^ 50.3 5300 >300 , t305

AW96Wapelvu- 50.01 s10 >t0 a30K
366,i Mq^Fw 1121- s0.0011 56 >6 a 16K

•Valu" givan for a011da and gwa Only, for IIpuW6 dlvida vall» glvOn by 10 or dlvida the At valua by 10.000.
tSw trl6um.

F6^131
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TABLE APP C-3 (Continued)
spawal Parnl Only

Actlvlty Uroib for PatliorKididas in SpaeW Femt. (AM vsflip
in aurMa ICq tKtkss otlwrwlw anud.) f0antlrardl

M

°...

^

a..^

^

•Veluee given for solids and gesas only, for liquids divide value givan by 10 or divide the At value by 10.000.
For shipmams solely within the Unfuld Stntea the At value is 20 Cl for amerkWm and plutonium contained in Am-Ba or Pu•Ba
neutron souras or in nudaar-powarad pacemakers.

ttUnlimltad.

IW rb i l tirrreawrree tlriudm• Tneam 1'w•am IY/wryMp
wn ^rr a rr^e^Mr IsA,11.0001 Isaq 1,>Atl u At̂ 20K1

52Mn MeNerw1261- s0.006 z0-r^ >6 slt0t

aMn Mwewre 12b1- s0.02 s20 >20 saOK

MnN 11^^see 1261- s0.008 fe X s1sK

0eMC MMYYiarnM - 10.1 s100 >100 a20R
+211 taeNSrm- s0.a2 sm >20 a7EK

utY fNUS (11) - sOAa se >a a24ll
24f1+ feftsnl111 - s0.00e s0 >G a/8K
9Un! MWY + 0wrM 1 - st. st.000 >1.000 saOK

eBNE MbWnfa+l s0.02 520 >20 s]01t
OlryO WekysnlHll- s0.02 IN >]0 saOK
147Ntl NweysYnN01- SO.t s+00 >100 L2GK
14011tl WrO,wWnN01- s0A2 IN >10 saOK
6em MnVI(2!1 s+.0 slAW >1A00 s10K

63/0 WeM112a1 s1.0 s1A00 >/A00 LaOK

NIM OINtl (Ll s0.01 510 >t0 s20K

n7/b NwriwlNl - s0.006 s0 >i xtEK

230Me NMsilsenla21 - s03 s200 >200 af0u

+Wa OanKwl (78)- s0.02 IN >10 a20K

+e+a OesYen nal- S.O.e sa00 N00 s/U[
latsip oerYOn I7e1- so1 s200 >2oo sa0n
1e30. 0wKew1761 s0.1 s100 >100 a20K

31P pIwqr^r 1161- s0.03 s90 »0 s]OR
23Dft IreaeYiYn 1011- s0.02 s20 >20 a20K
n+h IremrH^n lei, sOAV2 s2 >2 sMt

233h M1wwlMrn 011-^ 10.1 5100 >100 t1UK
m+lU IaWE nW 0.02 sm >20 2fllt

2+010 IW IaYI zU.t s100 >100 LaOn
212!O Irelt2l s0.0oC sa >a slae
103ed eWMn1aH- s1A s1.000 >1A00 sa0n
tOaPdl erYrnlNl- 50.1 st00 >100 s]On
147Im hrb1011- s1 0 s1 000 >+A00 aOR
1 401m AwMY rla1l

.

0 1

.

IN >100

s

20K
21Oeo

w -
hlanlrwrlMl-

.s
s03 s200 »00

s

s2UK
142h l1w4,m. 1W1- s0.01 110 >10 s00K
+uh IrrrOlwlrar IN1- s0.2 si00 »00 a200

+etn lYWSarl7al s0.+ s100 >100 :301t

+e3^7e ,YYrrwr17t1 so.2 s200 >2G0 s2G0

1e7nih KWnmlYal soa
1

300 »00 saoK
1e7h lYtMrwrl7al soa •]00 >300 s30n

2NN•• RawiwlMl - 10A02 sa >3 aN(
239pu llurrYwr I911 - 10.002 s3 >2 saK

240lrr KMNSn IaN - s0.002 s2 >2 sN(
"+err KMerienlMl - s1.0 st.000 >1A00 s]OK
242N IAUisn INI - 10.003 s3 >3 sMl
2291Y Ikdwwlpl - s0.06 Sa0 >N ' s30K
224ft aYw1Y1 - s0A0a se >9 ilall

226M IYiwrlMl s0.01 s+0 >+0 afOK
221IY IW^wrIMl - s0.0+ sl0 >lo s200
tlb nWWS12n- s0.03 s20 »0 ai01t
b8b FYYn 1371 50.07 s20 >30 x20K
SIle. IeWrn1371- UNf OLH 10.tt s90K
M nYtl BWlrn 1371 OLtt OLM IILtt s]On

+Nnr NrYrni761 s0.1 s100 >t00 s20K
+WM NrNnn (75) ULM ONt ULtt s20K
+yM INSYrn 1181- s0A1 s10 >10 a20K

ft
Olstl INSbnr f1a1- Ylff IRtt IAtt x2UK

103m)q AMNUnlael- s4.0 s1.000 >1.000 s3p(
10fift nMdun (45)- 50.2 5200 >200 a30K

222an flwbn 1891 50.01 510 >10 a301(

97nu eulwYUn 144) - z0.08 sa0 >80 a3UK

^

0

t'lN04192
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TABLE APP C-3 (Continued)

eo.ew Fonn Only
Activity lnits for RadimKltlMu in Speolal Fam. (Al va0rs

in o1MiM (CII lallnt ctllarwir stated.) (Caldtv+adl

^

Q

t^'x

^

9.w[iL^b UwWaOry' TyAAq 17Paq pems
Well"

~A^9S/9Ad 1rNr IsA111.0U01 IsAll nAtl r 301U13.000 s A1 a

1031y n.MmmYme I441 ^ s0.03 IN >30 s30K

1011y Rwluiw1441 - s0.02 520 >20 x30k

iMly R
. (MI - S0A1 s10 >10 x30K

39S sWV11a1 s1.0 51.000 >1.000 230n

122p AnYwtw71f1e i0.03 530 >30 t30n

124y Awllwwlls11- f0.006 s6 >9 atll

126!p Atalw^ (S1^ 10.04 SW NO s30[

.aa. SeseM121 1 50.000 Sa >a E2N[

py 3r1+L0.1121 1 502 S200 >200 t3011

49le QawYa121a s0.000 s0 >6 i19K

70y a11wYw13N s0 0. sA0 No t30K

31 9 300.1141

.

s0.1 s100 >100 a30*

147y^ lwYw1031 - IAtt ULtt ULtf x3011

/61 yS a0..rYw1021 - s1.0 s1,000 >1,000 t3041

1 o7y Sweeshw(921 - s0.3 s300 >300 x3pt

113p TM(9a s0.04 Seo >00 x30n

110.y TY11901 s0.1 alao >ta0 x3oK

126y T1.1901 s0 01 alo >10 t30K1

99wlr sbwYse 13N -

.

so.a IN >90 a3011

s0a1 3bsKM(30 - s0.03 s30 >30 x30[

97wy 3OUKYw(30 - sO.Of 300 .>90 L301

•9Sr 3tlaKM 130 - s0.1 5100 >100 . t3011

909, Itawnwl3B - sO.01 s10 >10 t300(

91y 3^ t3p - s0 01 510 >10 a30R

92L 8^ 1]91 -

.

50.01 S111 >10 a30K

T(IFneaR1 T.0.w111 52U s1.0GY >1.000 s34n

TIOwN TMYw(11 S20 s1.000 >1.000 x3oR

T tAVdmM Owi1r.OLMO T*Mw Itl s20 s 7.000 >1.000 a3oR

T IAYerMI aa Md - Tftw (ll s20 11.000 >1.000 x30K

T RiOlww -rt ^Itl <0.1 cOMe s1.000 >t-000 x30K

0.1-1.00091^-

>1.0 GOIM

Tlalrfaw.l TMYw(t) 50.02 IN >20 , t3011

182T. TtuY..(731 10.02 s20 >zo x30R

I90Ib T^ (9W- 10.02 120 >20 t30K

99wfo T^H31- 51.0 - St.00Y >1.000 x30K

9aTa T.MrMwt.31- s0.0011 *6 >0 x1aK

97eTe TwhrtlwU.U- 51.0 s1.o0o >1.000 t30K

97TO T^(.33- 11.0 s1.000 >1,000 t900

99m{a T^Kt1- 10.1 2100 >100 x3041

991a TslwwLiwN31- 11.0 s1.000 >1.00t1 i30K

129w-T. TeaMw1521 51.0 s1r000 >1.000 x30K

ln^R. T4II.Mwt(023 50.3 S300 >300 c3oK

127T. TWKw(621 50.3 5300 »00 t30K

129-1fi TWYwl021- 50.0.3 530 >30 s30K

129f. TearYw1921 50.1 5100 >100 x3011

131mry TWFw1611- s0.01 St0 >t0 x30K

132Ts TWM1921 s0.007 s7 >7 x211(

221Tn TIVM(001- s03 5200 >200 x30(

?yln TwYw+1001- sO.00f 50 N x10K

2301h 11w4w (109 30.003 53 >3 23041

23111l ThuMw11901- 51.0 51.000 >1.000 t30K

232M TMM1w 1301- ULtt ULtt ULtt s30K

234TI1 TMY.e(901- S0.01 510 >10 s30K

11lInw, Tlvlim 1901 - ULtt ULtt ULtt s 30K

TM1IMN TRrcKew(9GI t i i e301(

20011 ^(etl- 50.02 520 >20 s30n

201T1 ll^ l811- 50.2 s200 >200 t90R

20271 Tl^ (S11- 50 04 s10 >Q z30K

204,1 TM9Y.n(all -

.

s0.3 s300 >300 s30n

Walu.s gival for soNds and 9a9os only, for liquida divide valw 9ivon by 10 or dlvide the Al value by 10.000.

ttUnOmibd
SThe vahw of At and A2 must be ealeuland in aOeOrdana with the pm09dun sp.dflM In 49CFR173.433. takin9 into seeount

the acWily of the flsa(an products and of the uranlu^233 in addftlon to that of the thorium.
P9M04133
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TABLE APP C-3 (Continued)

sp.ar Fam only
ADtlNty LBnib for HadlonudWp In SpsNN Fnnn. IAA vMws

in cuMn ICQI Iwiws o1MrwMm mod.l IContbxwdl

CP'

Q

C9l

^

^

ID^a

-^ -"s ^
Br^rsaaWaM tlMwtlslr• TYM11" TYNsOY

IYpwny llwu

l w^sMr IsA1n.0001 IsA11 oA11 nAM Al m WKI

1707m-- ^lesl s0.3 s300 >300 x3olt
171T TIWS1Yl 51.0 s1.0D0 >1.000 LiO[

22OIl UiManIW- s0.1 s100 >100 t3oK0
232U Ui^Y01631- s0.03 s]0 »D z3oR
233U ^ls]I- sD.t IN >l0o sidt
234U Ursirnlftl- s0.1 xt00 >100 t30R

b6U UISYn1Y31 s0.1 stOD >1UD t00R

23411 1k-than I131 s02 5200 »00 x900
33S11 Ulrsus 1011 ULtt Ultt ULtt e30R

UOMt I NnYS1521 Ultt ULtt ULtt i]OK

UIGrQO%1 IMWas1021 ULtt ULtt Uttt tiOK

U 16v>30%f IXSisn I02I sO.1 510D >10D L]d[

U IDapl Un•iw1= ULtt UNt UIM t3GK

U O dl u ss tt IS 3d(m z

WV 1/wiwll]JI - s0.000 s0 >0 x1N(
121W TulyNn1741- s02 5300 >300 e300

t"w TrlatwnOq 91.0 s1.000 >1.000 tf01t
tAw T^lls1- sD.oa f" >w t301c

t"x• INmmpl- Nslvn IMI so.01 a70 >70 xt01(

127)IS10oisPl N^Ia11N1 s0.006 s6 >6 elEl(
131my10w1p1 - ^I6H sO.Ot $10 >10 s301t
131mW. 1Un1an0l - 11^IOn16N s0.1 IN >100 t3UR

tmlt•OMVn01- xwIw116N s1.0 s1.000 >1.00G tiOR

1m1t•ICwI ^lSSl sO.006 s6 >i x1![
136%s IU.sRI %wn IW s0.07 s70 >'A s]OII

1361y1CSAI ^IMI s0.002 s] >2 LYI

aTY YWYS 1301 90 03 530 >20 301(S - . x

9Q1' YMrsILI - 60.01 StD >10 L3p(

'1'^Y YtOFm 13i1 s0.03 i30 »0 ta01(

atr YmYm130 s0m s30 NU x30K

ur 1YOYw.13s1 so.o1 s10 >10 e300

mr YMSSl310 s0.01 s10 >10 s3oK

1"VE YtWisnf/Gl- 10.00 sM NO s30K
175y0 YnYY^n1f01- soA s,o0 >^OD s30K

ab=n Ln 13D . s0.03 s30 »D x]OK

Oa^ln Lte 130 , so.os s40 >^0 a301t

^3n ana130 ) 502 5200 >300 s30R

IDL 9iuisnNG l s1.0 s1.000 >1A00 s3dt

Hb ^INO ' s0.03 s30 >30 t30K

nL LiasYrn140 1 s0.03 s]O >20 t30K

•VaIws ONm for sdids and qrs only, for MquMs Nvid@ wYw piwn by 10or diWd@ this Al wYw by 10.000.
1iun6mbsd '
6iThs wdws of Al WW A2 mwt be alclalsnd In sDCmdrla with this proudlln spsdOsd in 49CFR173.433. YsYYIp hco seeount

the aetlrity, of the OsNOn poduets and of the phnonp:n Yotopm in addtbn to tlat of the unnllsn.
MMY41i{
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RADIOACTIVE MATERIAL CHARACTERIZATION Effective Date March 20, 1989

TABLE APP C-4

NonnNFnnn Only
Aetlvlty LNNn for H6dlalutlidss in NmnW Form.
1A8 v61ws In 6uria lCp unl6a6 odKwwwMs sand.)

^

^

n..l

i^

i0

Cl

^^zn,^ 9wrr[ a wzk IYMrr9 4ty 7,s. A 6ty 7,6i s 4q pA0um•
u+^r IsA211.0001 IsA21 OrA21 pApp K A2 or 3010

227AC Aa1WnIMl- z0.003rrrCl - s0.003 >0.003 s6
ZWAe Ae1Mm IMI- 10.004 14 >i e 12R
1"M sNw1471 so.04 z40 NO t2ol(
110mM zMr1471 s0.007 97 >7 e21R
111M sM1471 s0.02 s20 >20 t3o[
241IUn•• ^1661 - zoA03 rnd - fG.006 >0.0M x24

243Am A6rbYrr (MI - sUA06 r6Cl 50.006 >0.000 as
37NICanWlMCUnpI - M6n(1e) z1A 11.000 >1.000 t201t
41Ar lummpl Ar6m n6) s0.o2 sm >20 z20K
41M(Grrql 4qwrl1tl z0.001 s1.0 >1.0 23n
73AS Anwrb (33) - s0A s400 >400 e20R
74A. Atzwb W21 - z0.02 s20 >YO e20R
76b An^rle1331 - z0.1 s10 >10 x20R
nA. Mwio1231 - so.02 z20 >20 t20o
21141 Munr0161- z0001 57 >7 L2111
183AU as 17f1 903 AND --^ >200 a30rt
1mAU OY! PHI s0.0.7 s3C >2D t20R
1Nsv yp (,6) z0.03 s20 >20 e2qt
1pAu as ITI s0.026 as >26 x30K
1314 vMr(NI s0.04 s40 NO s30K
133" YYnIM, 20.01 s10 >t0 i20K
1404 1*11*1661 s0.02 s20 >20 x30K
7Y MryM NI - 10.3 z20o >300 tOOK
20061 Ywwh011I - zC.006 z{ >i e16C
p70 6YrrOror s0.01 •10 >10 sJOK
21061nYl1 rwMlpl f0A04 s4 >t e1M
213A MnrrM WI- s0.006 SO >0 afs¢
2401lk O^t^i6n167 'r s0.001 11.0 >tA e2K
776, rwYK613i1- 10.026 s26 >ffi e20K
624 6nwYr1261 - so.OOG se >6 •tstt
11C Gr4wr161 so.02 s20 >2G z2oK
14C Cs,Wr101 s0.06 s6o >M s20K
46G CYM^n Ct01 - s0.026 s26 >25 t20K
47fa GYYwr 12D1 - z0.02 s20 >20 c200
toottl GirMrNq- f0A7 z70 >70 L301(
1161n0y CziMiwr1461 s0A3 IN »o t20K
116G CYn^Y^r IYI SG.o2 s20 >20 e20R
139G CMwI"' sU.01 sto0 >100 i20K
14100 GhwiINl 60026 s26 >26 c20K
1430G GrMwt(66 i z0.02 f20 >20 i20K

144G C^iw(UI s0.007 s1 >7 s210
249C1 G61wMiwr IMI- s0.002 nM.l - s0A02 >0A02 to
Wtp Cr16r6Mr IIM)- s0.007 wG - s0.007 >0.007 x21
252C1 Crl^iiw IMI -, sOAa rrrG1 - a0.006 >0.0U6 x27

Na CMwYr4171 - 10.01 s10 >10 s30K

3% CNwMlt11- z0A/ z1G •>t0 e201
242Gr CuYwr OMI 10.0002 s0.2 >0.2 a600
243Cm C.M1wr(MI - fo.006r.a - so.o06 >o.ooC t27
264Gr Giiwr(MI 50.010W41 - 10.01 >0.01 x20
246Cm CvYwr(NI s0.006urd - s0.006 >0.006 e16
2b0m CuYn IMI 10.006 wCl - 10.006 >0.006 tlt

llaCO CNSr(271 z0.006 s6 >6 x16K
67C0 CaW11271 s0.0Y sM NO x30K
De'^G GS n 27 1. 1 1 .04 91.00U >1.000 e3011
WG GYM1211 so.oz sm >20 x30K
gqCu Cern1271 10.0oi s7 >7 c21K
61Cr Ch,emyrm1241 - s0.6 s600 >6C0 C3UK
12900 Cwun 1661 - s0.06 540 NO a30K
131G GYUm1661 - z1.0 51.000 >1.000 e30K

13^'G CWUn1661 - s0.01 s10 >10 z300
M

•Valun yiven for solids and p6sss only, for liquids divide value Biven by 10 or divids the A2 vdu6 by 10,000.
••For shipmsnts soidy within the Unit6d Statss the A2 value is 20 Ci for em6dehlm and plutonium conbined in Am-B6 or Pu-96

nmutron wurqs or in nue4er-powxW pseamslun.

MMOF126
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TABLE APP C-4 (Continued)

FYflet Only

Aetlvlty L4nits for Hadl6mdldss In Norm61 Foam. (AY vAYrs
In curN6 (CO unlsa athsrwist 6utsd.) (ConlYmsd)

1 '

^

^

'.'e.

^

^

IhMWY wa^l
9ra.lOw^W UnVtMRlf• THaARF TyM6p/ ^y 0at wM^ IsA211.0001 IsA21 1>A21

P^ 1T
12.000 x A2 ar 30K1

134Ca Crw 1661 30.01 510 >10 a30K
/u,^ Crllw 16q - 50.026 s26 >26 a3oK
134Ca CanYw1661 - 50.007 57 >7 a21K
1374 CrYw1661 - s0.01 210 >10 a30K

Mh C^ l261 - 10.026 s26 >26 a3oK
67d CMa.1261 - s0.026 s28 >26 a30K
1660p 0461anYw(6111- s0.02 s10 >39 x30n
1Nft ira(661- s0.026 f26 >26 a30K
1ell6 GOYw('9 sO.026 s26 >36 a3oK
1716 6Yr166 s0.02 s20 >20 a30n

153141 05.0w1633- s0.03 s30 >30 a300
1E251 FuarYw1631- s0.01 a10 >l0 n30n

1S4BI 6ruopwl6R s0.006 ss >6 a16K

1611h FuwMw11i1 s0.06 s6o >60 a30(

1M FMmYUIp so.02 s20 >20 x30K
52R Mw12p i0.006 s6 >6 a16K
66h Inw1233 s1.0 s1.000 >1.000 a30R
6614 Inw1261 90.01 310 >10 s30n

"h O4hw11311 - s0./ s100 >100 a30l

"Oa Oallw 1311 - 50.02 f20 >20 a30K

7260 OaKra1011 = s0A07 s7 >7 a21K
169y Oreiiw(64) - s0.1 5100 >100 a30K
16600 OWliwls/1 - s0.02 s20 >20 a301t

mW o^eriw 1361 - s0.01 s10 >t0 L3GK
7104 Orx,^iyl3a^ s1.0 s1.060 >1.000 e3p[

3" K1^wwfl1 t t 1 t

lelM IIMYa (721- s0.026 s26 >26 a30K
1671ry(6 NwrT (6a- so.2 s200 >zao a30K
tAN6 61w^ 1601- 90.2 s20o >2ao a]0[
203146 61rr11601 s0.026 s26 >20 a30K

1ea1N IMMiIw (671- so.oa s90 >3o x30K
1231 461e1661 s0.06 s60 >60 x300
1251 IeYl 16T 0 07 7 >JO 3q(

1A

a

IaWr(621

s .

s0.01

s 0
a10 >t0

a

a3oK

1291 Iair16T s0.002 s2 >2 tOK
1311 bbu163t s0.O1 st0 >td x3oK

1321 b6r1621 50.007 s7 >7 a21K
1331 laiu1631 s0.01 s10 >10 x36K
134t lolw1621 Z0.006 s6 N a2Mf
1351 lo/sa16A s0.01 af0 >10 a30K
111M (161 s0.026 s26 >26 a30t
tl3w^ InM140 s0.06 s60 >60 a3oK
11Mr^n InCYw41111 s0.02 s20 >20 a30K
t16n{a y,gllw^lYl s0.02 s20 >20 i3oK

160M Itlial771 50.01 St0 >10 L30K

192b M1liwl]71 ' i0.0t a10 >10 a30K
164b I^ l771 s0.01 s10 >10 a300

QK PoIWa1161 - s0.01 s10 >t0 x301t

4k PeuWwl1fl - s0.01 s10 >t0 a3d1

66'^IOIIASyI- KryOlwl361 - s0.1 s100 >100 a30K
66mlbOw^l Kry0tw1361 - 10.= 13 >3 t9K
661GIUncaql Krypnw1361 s1.0 st.000 >1,000 a301C
660 10.xM Kryµun1301 - sU.006 s6 >6 a16K

a7Krlthxnnpl Kry0tan1361 - s0.02 s20 >20 a3oK
670 ICanp4 Kry01w11301 - s0.0006 s0.6 >0.6 a1. 600

140la laxM1ww (671 - s0.0.3 s30 >30 a30K
l3A 11aw 6patlM A<OMt,) 3M 173.,t03 (nl- - - - -
tntu WtKw^011 50.036 526 >36 x30R

(MI^ ^6wba po6wu- 50.0004 s0.4 >0A a 1.200
26M6 MywWw(121- so.0U6 se >O al6K

Waiup giv6n for n011d6 and gssp only, for liquids divids valw giv6n by 10 or divids the A2 valus by 10.000.
tSw trk(um.
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TABLE APP C-4 (Continued)
Nomul FOrm Only

Activity Limits for HaWonueOMS in NomuA Form. IAY vaWp
In anin aCil uNas otMrwlu autad,l ICanUnwdl

{ tJ

(.,.I

i•^

i^a

47,71

^ b ^
Bwrw a slwie LMbJ W. TiM A NY iYM e m Ilul .Y htla•

nsee d
^°Ytl •^^ rrwr Is11211AW1 Isl1r I>I,21 se '

u.ppA2 jpnl

52/1n MseOgew (261- s0.0O6 s8 >6 x1N1

aMYr flwr. 1251- s0.oz s20 >20 e2dr

SSMn MMSnw• 1251- s0.0o6 s6 >6 e1GR

99MU YY,Yaasn 4421 - sO.OZ s20 >20 ai0n

13r1 iau4alnm - s0.01 s10 >10 an
Ilw aNanllfl - so.008 sa a a2WI

24Y aMU41111 - s0.008 56 >6 a161t

WNW Wo^YwiNll- s01 s200 >200 an

961W NWSn1411 - 90.02 s20 >20 . an

91Nb NYiYSn1411- sC.02 s20 >20 a30It
147Ny NM,twysnNOl- sO.02 s20 >20 a3UK

149NE MWrwYw^NOI- 10.02 IN >20 e201(

80/0 NYW 128I 90.9 sM0 >900 a200

93I5 N1o1s1Ul1 50.1 s100 >100 s201t

arTM Nbbl WI s0.01 sto >l0 a30K

t31Nn rlqaMrslWl - s0.006m0i - s0A06 >0.006 a16

2'aN> Nw^wY•n1a31 - s0.026 s26 >2b an
136N OrnYSn110I- i0.02 120 >20 xfOlr

191104 0wYa1101 - 903 s200 >200 LM

lat^b. oaMrnn61- s0.2 SzoO >200 a30K

1930r Owiwnai soA2 sm >20 a30K
32p lOerahrr 415)- s0.03 530 »0 a201K
230ry raaWiYnOll - s0.00011 104 >0.0 a2.:w

n1r. IwupYtlrnol, f0m2w12 - soAOZ >0.00= se

= Rwcanlrn lall a0.1 5100 >100 s20n

201ro rmi121 s0.02 no >20 a20K

214E W0112) s0.0002 s0.2 >02 aa00

212I0 Ir9A121 f0.006 sa >0 a1MI
103W M1YiwiNSl- 90.7 s100 >y00 an
109Pd PYYiw^1481- fo.02 s20 >20 an

141rm h^r6Wn1011- s0 026 s28 >26 s301(.

1 4arm hu^wYiunllll- s0.02 520 >20 a2qt

210ro hbirnlMl- s0.0002 s03 >03 t600

142h hssrMYniw^16i1- 50.01 110 >10 an
142ry M1arw9rniw^lY1- s0.02 f20 >20 a30K

1Clh 'YrManfAl so.t IN >100 e2GK

193At rYNirn m0- $02 s2G0 >MO x30K
latu}r lMywn I,sl s0.02 s20 >20 a20K
la'/h lMYswi f1a1 s0.02 S20 >20 e200

239u•• lYM4wYSnIM1 - s0.002Tt2 - s0A03 >0.003 a9

239u 'Ymsiwn 1a41 - 90.002 wCl - s0.002 >0.002 _ at

240ft Maei•n IMI - s0.002 wt2 - s0.002 >0.002 at
241N KsaWw^ I941 '- s0.0001 s0.1 >0.1 i300
242N rWtwirnfMl - SG.009snd - a0.003 >0.003 ef

223N aWnlpl f0.0002 102 >0.2 ta00

22414 nWnlMl s0.006 s0,6 >0.6 al.WO

=4114 RsiwlNl s0.06niC1- s0.05 JU.06 IN

Mills IOEYnNl1 s0.06mG- s0.06 >0.06 x160
slft lmlysn p'n- s0.026 s25 >26 a20K

KM IM19isn f371- 50.03 IN >30 22oK

VIW IVEIMiw, 1371- ULM UL» IrLM LiOn

IMOMtI IYM9WOI3y1- UN* ULtt III.M an

I1116IM NrNSn 06I- s0.02 s20 >20 an

lVM NwYwn I151- Ultt OLf} IRH a30R

11111IY MrrYUn p61- sO.01 s10 >10 an

S. I"I MrnM4n I75I- OLM ULtt ULtt a30K
103mpp 11lcynn1451 51.0 s1.000 >1A00 a3OK

10511b NM1Otlun 1461- 50.026 525 >26 a30K

=Pn 8•dnn 1851 50.02 52 >2 aEi(

911W nW^wiun IMI - 50.06 IN >EO a30N

^

-9

•Values given for solids and gaws only, for Iiquids divide valus given by 10 or divide the A2 value by 10,000.
For shipmams s0lely wlthin the United Stabs the A2 valw is 20 Cl for amadaum and plutonium contained in Am•Bn or Pu•Be
nautron sourcas or In nuclaar•powsrad pacamakars.

ttUnlimkad.
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TABLE APP C-4 (Continued)

Numul Furm Only
Activity Llnits fOr HaNOnucUdss In Namtl Farm. (AII vakws

in euNa (Ctl udwa atMtwiaa ataad.i (Continued)

^

..-^ -

C-)

^

9wrw.zt.Ma tiNWVn1• TTMAVry Twa.Py
naMV IsA211.0001 ISA21 DA2) 13.000 x A2 or 3011

1021y 9Mriw(41) s0.029 s29 >26 a301t

103Iy 9Ww^((411 - 50.02 520 >20 230K

lealy ^lMl - 50.007 ST >7 z11K

359 SWVIIw so.a Sa0 >00 a3nK

12236 Aa^rrlaP. s0.03 530 »0 z3aK

1249a AaMa.lrlsll- s0.o09 s0 >a a161t

1203k AzlYZwq101' 50.025 920 >26 a70K

46b Swlire121 1 SQOM Sa >a a24K

47y Sir^Yn121l-- s0.02 1" >ZO a3GK

46Sa SsIM121 , s0.0o5 sa >6 , a1wl

T.y 9Yaiw1341- s0.0a s4U NO a30K

31, aW11iN SG.02 s2G >20 a30K

147ym-- ^1a21 - IIL,t UL71 bLtf a30K

1a1 y Srrlrla2l - s0.09 190 >90 a3wl

1 53ya Sw9w(a21 - 10.02 S20 >20 aJOK

('Si. TMlaw s0.a s90 J!G a3aK

119-aa TYllaw s0.1 st00 >1o0 a3wt

12594 TIKl9w sO.ot 51o >10 a3wt

^9r SavlYr(3w - So.Oa sa0 >00 z3wt

lbSr Saeanwl3w - 50.W 530 >30 a30K

aTnL S1maWw130 - 50.00 5a0 >90 a30K

as., S^ I3w - SO.m 5f0 >10 ' a]oK

903r 9zwKY^13w - s0.0004 s0.4 >0.4 a1.2M

9ty aaw^ law - s0.C1 510 >l0 a3011

926 a^ l3w ^ s0.01 ft0 >10 a30K

TlUrrql 17^(11 S20 s1.000 >1.000 a301C

TICoq/ TdYw111 s20 51.000 >1.000 z30K

7 (AaWnr L^r ynU TdYa (ll s20 51.000 >1.000 a30K

T(AMwMatlO - nKlr((1) S20 51.000 >1.0011 a3GK

T(TaWSa^ TAUr(1) <0.1CYNw s1.000 >1.000 23GK

0.1.1.0fJ191^-

>I.0 t2191s,

T Iaaw fawil nltlr ltl 50.02 520 >SC ' 23UR

ta2Ta TrluKwl(731 20.02- S30 >20 a30K

laOA TrWwlaal- s0.02 s20 >20 z30K

9a'^Tu TwywWw1431- s1.U s1.000 >1.000 a30K

„Ta Tzel•rMw1431- 50.009 sa >a a1aK

97arra T^(431- s1.0 s1.000 >/.000 a30K

WTa TWwwKw(431- s1.0 51.000 >1.000 z3oK

asirfa T..IwiiwN31^ 10.1 •100 >100 a3Ot

99fa TMwwlrn(431- s0.020 s2a >215 z301t

125w.Ta TWYwI521 s0.1 s100 >l00 a3qt

127*'6 1WMw1621 s0.02 520 >20 a30K

127Ta Trul:w152! 50.02 52(1 >20 z3w(

12AaT. T^ la=1- s0.0/ s10 >10 , z30K

imT. Tiaaaw1a21 S0.02 S20 >20 230n

131^a TNVZw(a21 50.01 510 >10 a30K

13$a TiaM1321 s0A07 ST >7 z2lK

MTk TMMw1901 50.0002 s0.2 >0.2 taOV

22111 1TrYw I9w s0.00a mU - s0.008 >O.0011 - a24

2307h 11rM Iwa s0.00.T nCl - s0.00.T >0.003 z9

231Tli 11wM1w 1901 50.026 s25 >25 z305

232Ta nviwll9w- ULff ULfO ULtf a30K

2341M1 Tbtuw(901- s0.01 410 >10 a30K

ta UMl TbYw 1901- ULt4 ULff ULt1 a30K

Ta IInEI TIaY•n (9w- i t i a 3oK

2^11 TIrYMZnlal)- 50.02 s20 >20 a30K

201n nlYawllan- s0.2 s200 >20o a3YK

202n nWUwlan- so.04 s40 NO a3aK

20t1 nwa^lafl- s0.01 st0 • >l0 x30K

•Vakxs givan for SoOds and gaaas only. for liquids dMda valua givan by 10 or divida the A2 valw by 10,000.
ttUnlimitad
iThs values of A7 and A2 muatt be calcuktad In accordanea with the procadun apocifisd in 49CFH173.433. taking into account
the activity of the fission products and of the utanium•233In addition to that of the thotlum.

rsewa.l2a
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TABLE APP C-4 (Continued)

Naemal Form Only
Activity Limbs for Radionuclides in Nomwl iorm. (All valu9s

in curNs IG] uolsss otMrwiss snud.) (Comhluad)

5_y°0

NO

C)

zQ"n
f

.^O

C")

,..a

atlsroWr4 TbM
BwK•rcawiNe UsYwiOry• Tw•ATy T,wopy

^^^
Y ^rsEr Is112n.OW1 IsA21 Da21 Ur A2p 201Uro.OU

110f1n-- TlYUnm91- s0.0+ 110 >10 C2oK
17+T^ TM1ia4n1091 - so.0+ •l0 >10 2ort
23Ot1 UMrn 1921- sO.00U1 sO.l >O.1 . x]Oo

2=U ^ 1921- s0.02 wCl s0.0.1 >0.02 290

23211 WMrn 1a21- s0.0001 a0.1 >0.1 t200
234U ^ 1a21- sOA0U1 s0.1 >0.+ e200

W611 U^Mn 1921- s0.0002 s02 >OS taOO
23OU NK^n 1a21 sO.OG02 SG2 >OS xa00

23BU Un^ la2l- ULtt ULtt UI.f1 e20K

U INn . imrWe 1921- ULtt ULtt ULtt i20K

U IEnQ0%1 ^ n21- Ultt Ul.tt Ul.tt t20K

U IG+>20%1 UawYw 1921- 50.0001 s0.i >O.1 L20o

U IO^yll UMwr Is21- Ultt ULtt Ultt x20K

U pMl a ti it tt L]OK

^v Vsntlbn1221 - s0.00! Sa x aiif
+81)y T^1741- s02 5200 >200 c201f

1"w Tr^ 1741- s0.026 s26 >26 eJOR
187w Tuipwrn 1741- 90.02 IN >20 L20R

1"2s IUnennp)- %w^ 1641 s0.07 1]0 »0 s201(

+27Ib 10wno1 1fnwo 1F1 s0.006 f 6 >6 a 161t

131m2s1Cannl %wrn1641 50.01 in >10 s20R
121m1^ Unmipl - 2wnIM1 a0.1 a100 >100 s2o6

1332911Mwanpl 24n4n 1641 s1.0 s1.000 >1.000 x201(
133m ICar51 ^IMI sO.006 sa M e1Nt

135lf.w OLmrOI- %^ 1E41 20.07 S)U >A x]OK

1nIfs0:snp1 Ifrrn1a41 so.002 s2 >2 xa[
atY yMrs 12a1 - s0.02 920 >m L200

90Y YmYw 1]N - s0.01 s10 >10 t]OII
Olmy 1yuYn IJfI sO.0.1 s]O >2U L2d(
91y ^ l]al s0.W IN »0 t20R

92Y nbYSnl2al sOAI st0 >+o s2d(

93Y rMrnWl1 so.01 ato 0 xiOR

+eWC r1atOWn(70)- 0.04 SaU >110 t1011
176YC rO^Ww^170- s0.02s a26 >26 s2oK

^Sn 11x 120 1 sC.0.1 IN >20 s2dt

ao'^ln Zinc120, s0.02 s20 >m e201(

^ln Lna120, s0.02 IN >20 t2UK

93L La^n140 1 s02 1200 >200 e200

96b L^mh^n140 '^ s0.02 s20 >20 e2q(

97L 2YamYn140 1 90.02 s20 >20 2]OK

•Vslws qWan for aalitls and pasas onh. for YqulAs divide vaAw plvan by 10 or tlivkM the A2 valus by 10.000.
ttUnNmhad
#TM wYws of Al and A2 must be caku4tad in aecwdanca with the plowdun sp9dOMd in 49CFN173.433, osYYlp Into secolmt

tlr aetlvity, oof 1M fission preolqts sM of the plutoMun botopq in adOUbn to that of the uranium.
^fMO612a

^
1._.J
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TABLE -APP C-5

SPECIFIC ACTIVITY VALUES FOR RADIONUCLIDES

Element & Radio-
Atomic No. nuclide

Actinium (89) 227Ac

Actinium 228Ac
sti+,

_ Americium (95) 241Am

•^ Americium 243Am

Antimony (51) 122Sb

Antimony 124Sb
,•..

Antimony 125Sb
;`•.

Argon (18) 37Ar

. Argon 41Ar**

'"' Arsenic (33) 73As

Arsenic 74As

Arsenic 76As

Arsenic 77As

Astatine (85) 211At

Barium (56) 1316a

Barium 133Ba

Barium 140Ba

Berkelium (97) 249Bk

Specific Specific
Act ivity* Element & Radio- Act ivity

( Ci/ g ) Atomic No. nuclide ( Ci/ g)

7.2 E+1 Beryllium (4) 7Be 3.5 E+5

2.2 E+6 Bismuth (85) 206Bi 9.9 E+4

3.2 Bismuth 207Bi 2.2 E+2

1.9 E-1 Bismuth 210Bi 1.2 E+5

3.9 E-5 Bismuth 212Bi 1.5 E+7

1.8 E+4 Bromine (35) 77Br 7.1 E+5

1.4 E+3 Bromine 82Br 1.1 E+6

1.0 E+5 Cadmium•(48) 109Cd 2.6 E+3

4.3 E+7 Cadmium 115mCd 2.6 E+4

2.4 E+4 Cadmium 115Cd 5.1 E+5

1.0 E+5 Calcium (20) 45Ca 1.9 E+4

1.6 E+6 Calcium 47Ca 5.9 E+5

1.1 E+6 Californium (98) 249Cf 3.1

2.1 E+6 Californium 250Cf 1.3 E+2

8.7 E+4 Californium 252Cf 6.5 E+2

4.0 E+2 Carbon (6) 11C 8.4 E+8

7.3 E+4 Carbon 14C 4.6

1.8 E+3 Cerium (58) 139Ce 6.5 E+3

*The notation E+4 means x 104; E-4 means x 10-4.
**Uncompressed gas only.

.
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Element & Radio-
Atomic No. nuclide

Cerium 141Ce

Cerium 143Ce

Cerium 144Ce

Cesium (55) 129Cs

Cesium 131Cs

Cesium 134mCs

Cesium 134Cs

Cesium 135Cs

Cesium 136Cs

Cesium 137Cs

Chlorine (17) 36C1

Chlorine 38C1

Chromium (24) 51Cr

Cobalt (27) 56Co

Cobalt 57Co

Cobalt 58mCo

Cobalt 58Co

Cobalt 60Co
9A
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Page
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TABLE APP C-5 (Continued)

Specific
Activity
(Ci/ g)

2.8 E+4

6.6 E+5

3.2 E+3

7.6 E+5

1.0 E+5

7.4 E+6

1.2 E+3

8.8 E-4

7.4 E+4

9.8 E+l

3.2 E-2

1.3 E+8

9.2 E+4

3.0 E+4

8.5 E+3

5.9 E+6

3.1 E+4

1.1 E+3

Element &
Atomic No.

Curium

Curium

Curium

Curium

Dysprosium (66)

Dysprosium

Erbium (68)

Erbium

Europium (63)

Europium

Europium

Europium

Fluorine (9)

Gadolinium (64)

Gadolinium

Gallium (31)

Gallium

Gallium

Specific
Radio- Acti vity
nuclide ( Ci/ g)

243Cm 4.2 E+l

244Cm 8.2 E+l

245Cm 1.0 E-1

246Cm 3.6 E-1

165Dy 8.2 E+6

166Dy 2.3 E+5

169Er 8.2 E+4

171Er 2.4 E+6

152mEu 2.2 E+6

152Eu 1.9 E+2

154Eu 1.5 E+2

155Eu 1.4 E+3

18F 9.3 E+7

153Gd 3.6 E+3

159Gd 1.1 E+6

67Ga 6.0 E+5

68Ga 4.0 E+7

72Ga 3.1 E+6

tit'+
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TABLE APP C-5 (Continued)

C^

Specific Specific
Element & Radio- Act ivity Element & Radio- Act ivity
Atomic No. nuclide ( Ci/ g) Atomic No. nuclide Ci/ )

Gold 196Au 1.2 E+5 Iron (26) 52Fe 7.3 E+6

Gold 198Au 2.5 E+5 Iron 55Fe 2.2 E+3

Gold 199Au 2.1 E+5 Iron 59Fe 4.9 E+4

Hafnium (72) 181Hf 1.6 E+4 Krypton (36) 85mKr 8.4 E+6

Holmium (67) 166Ho 6.9 E+5 Krypton 85Kr 4.0 E+2

Iodine (53) 1231 1.9 E+fi Krypton 87Kr 2.8 E+7

Iodine 125I 1.7_ E+4 Lanthanum (57) 140La 5.6 E+5

Iodine 126 1 7.8 E+4 Lead (82) 210Pb 8.8 E+1

Iodine 129I 1.6 E-4 Lead 212Pb 1.4 E+6

Iodine 131
1 1.2 E+5 Lutetium (71) 177Lu 1.1 E+5

Iodine 132 1 1.1 E+7 Magnesium (12) 28Mg 5.2 E+6

Iodine 133I 1.1 E+6 Manganese (25) 52Mn 4.4 E+5

Iodine 134
1 2.7 E+7 Manganese 54Mn 8.3 E+3

Iodine 135
1 3.5 E+6 Manganese 56Mn 2.2 E+7

Indium (49) lllIn 4.2 E+5 Mercury (80) 197mHg 6.6 E+5

Indium 113mIn 1.6 E+7 Mercury 197Hg 2.5 E+5

Indium 114mIn 2.3 E+4 Mercury 203Hg 1.4 E+4

Indium 115mIn 6.1 E+6 Molybdenum (42) 99Mo 4.7 E+5

Iridium (77) 190Ir 6.2 E+4 Neodymium (60) 147Nd 8.0 E+4

Iridium 192Ir 9.1 E+3 Neodymium 149Nd 1.1 E+7

Iridium 194Ir 8.5 E+5 Neptunium (93) 237Np 6.9 E-4
.0
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TABLE APP C-5 (Continued)

Specific Specific
Element & Radio- Activity Element & Radio- Activity
Atomic No. nuclide ( Ci/ g) Atomic No. nuclide (Ci/ g)

Neptunium 239Np 2.3 E+5 Plutonium 239Pu 6.2 E-2

Nickel (28) 59Ni 8.1 E-2 Plutonium 240Pu 2.3 E-1

Nickel 63Ni 4.6 E+2 Plutonium 241Pu 1.1 E+2

C^
Nickel 65Ni 1.9 E+7 Plutonium 242Pu 3.9 E-3

CV
Niobium (41) 93mNb 1.1• E+3 Polonium (84). 210Po 4.5 E+3

Niobium 95Nb 3.9 E+4 Potassium (19) 42K 6.0 E+6

;°. Niobium 97Nb 2.6 E+7 Potassium 43K 3.3 E+6

Nitrogen (7) 13N 1.5 E+9 Praseodymium (59) 142Pr 1.2 E+6

Osmium (76) 1850s 7.3 E+3 Praseodymium 143Pr 6.6 E+4

M Osmium 1910s 4.6 E+4 Promethium (61) 147Pd 9.4 E+2

~ Osmium 191m0s 1.2 E+6 Promethium 149Pd 4.2 E+5

J3 Osmium 1930s 5.3 E+5 Protactinium (91) 230Pa 3.2 E+4

Palladium (46) 103Pd 7.5 E+4 Protactinium 231Pa 4.5 E-2

Palladium 109Pd 2.1 E+6 Protactinium 233Pa 2.1 E+4

Phosphorus (15) 32P 2.9 E+5 Radium (88) 223Ra 5.0 E+4

Platinum (78) 191Pt 2.3 E+5 Radium 224Ra 1.6 E+5

Platinum 193mPt 2.0 E+5 Radium 226Ra 1.0

Platinum 197mPt 1.2 E+7 Radium 228Ra 2.3 E+2

Platinum 197Pt 8.8 E+5 Radon (86) 222Rn 1.5 E+5

Plutonium (94) 238Pu 1.7 E+l Rhenium (75) 186Re 1.9 E+5
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Element & Radio-
Atomic No. nuclide

Rhenium 187Re

Rhenium 188Re

Rhenium Re

^ Rhodium (45)
eet

Rhodium.a

C-s Rubidium (37)

Rubidium

Rubidium

Rubidium

-® Ruthenium (44)

Ruthenium

^ Ruthenium

Ruthenium

Samarium (62)

Samar i um

Samarium

Scandium (21)

Scandium

Scandium

Selenium (34)

TABLE APP C-5 (Continued)

Specific
Activity Element &

Ci/ Atomic No.

3.8 E-8 Silicon (14)

1.0 E+6 Silver (47)

2.4 E-8 Silver

3.2 E+7 Silver

8.2 E+5 Sodium (11)

8.2 E+6 Sodium.

8.1 E+4 Strontium (38)

6.6 E-8 Strontium

1.8 E-8 Strontium

Strontium
5.5 E+5

Strontium
3.2 E+4

Strontium
6.6 E+6

Strontium
3.4 E+3

Sulphur (16)
2.0 E-8

Tantalum (73)
2.6 E+1

Technetium (43)
4.4 E+5

Technetium
3.4 E+4

Technetium
8.2 E+5

Technetium
1.5 E+6

Technetium
1.4 E+4

Technetium

(natural)

103mRh

105Rh

81Rb

86Rb

87Rb

Rb
(natural)

97Ru

103Ru

105Ru

106Ru

147
sm

151Sm

153Sm

46Sc

47Sc

48Sc

75Se

Radio-
nuclide

31Si

105A9

110mA9

111A9

22Na

24Na

85mSr

85Sr

87mSr

89Sr

90Sr

91Sr

92Sr

35S

182Ta

96mTc

96Tc

97mTc

97Tc

99mTc

99Tc

Specific
Activity
(Ci/ g)

3.9 E+7

3.1 E+4

4.7 E+3

1.6 E+5

6.3 E+3

8.7 E+6

3.2 E+7

2.4 E+4

1.2 E+7

2.9 E+4

1.5 E+2

3.6 E+6

1.3 E+7

4.3 E+4

6.2 E+3

3.8 E+7

3.2 E+5

1.5 E+4

1.4 E-3

5.2 E+6

1.7 E-2 ^
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TABLE APP C-5 (Continued)

Specific
Element & Radio- Activity Element &
Atomic No. nuclide Ci/ Atomic No.

Tellurium (52) 125mTe 1.8 E+4

Tellurium 127mTe 4.0 E+4

Tellurium 127Te 2.6 E+6

c`" Tellurium 129mTe 2.5 E+4

Tellurium . 1 29 2.0 E+7

Tellurium 131mTe 8.0 E+5
r3

Tellurium 132Te 3.1 E+5. .,

Terbium ( 65) 160Tb 1.1 E+4

Thallium ( 81) 200T1 5.8 E+5

Thallium 201T1 2.2 E+5

^ Thallium 202T1 5.4 E+4
^

Thallium 204T1 4.3 E+2

Thorium ( 90) 227Th 3.2 E+4

Thorium 228Th 8.3 E+2

Thorium 230Th 1.9 E-2

Thorium 231Th 5.3 E+5

Thorium 232Th 1.1 E-7

Thorium 234Th 2.3 E+4

Thorium Th 2.2 E-7
(natural)

Thulium (69). 17OTM 6.0 E+3

Thulium

Tin (50)

Tin

Tritium (1)

Tungsten (74)

Tungsten

Tungsten

Uranium (92)

Ur an i um

Uranium

Uranium

Uranium

Uranium

Uranium

Uranium (enr)

Vanadium (23)

Xenon (54)

Xenon

Xenon

Xenon

Specific
Radio- Activity
nuclide ( Ci/ g)

171TM 1.1 E+3

113Sn 1.0 E+4

125Sn 1.1 E+5

3H 9.7 E+3

181W
5.0 E+3

185W 9.7 E-3

187W 7.0 E+5

230U 2.7 E+4

231U 2.1 E+1

233U 9.5 E-3

234U 6.2 E-3

235U 2.1 E-6

236U 6.3 E-5

238U 3.3 E-7

U See Table A-4

48V 1.7 E+5

127Xe 2.8 E+4

131mXe 1.0 E+5

133Xe 1.9 E+5

135Xe 2.5 E+5



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AND SHIPPING Section Appendix C

Page C-32 of C-34
RADIOACTIVE MATERIAL CHARACTERIZATION Effective Date March 20, 1989

TABLE APP C-5 (Continued)

Specific
Element & Radio- Activity
Atomic No. nuclide ( Ci/ g)

Ytterbium ( 70) 169Yb 2.3 E+5

Ytterbium 175Yb 1.8 E+5

Yttrium ( 39) 87Y 4.5 E+1

90Yttrium Y 2.5 E+5^

Yttrium 91mY 4.1 E+7

^ Yttrium 91Y 2.5 E+4

Yttrium 92Y 9.5 E+6
ti

Yttrium 93Y 3.2 E+6

_ Zinc ( 30) 65Zn 8.0 E+3

_ Zinc 69mZn 3.3 E+6

^ Zinc 69Zn 5.3 E+7

Zirconium ( 40) 93Zr 3.5 E-3

Zirconium 95Zr 2.1 E+4

Zirconium 97Zr 2.0 E+6

^
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•-x

^

M

;^.

n

ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

(DEPLETED, NATURAL AND ENRICHED)

^
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TABLE APP C-6

W

^

eD

;a.

r®.

cs°>

ACTIVITY-MASS RELATIONSHIPS FOR URANIUM

235U* Specific
Enrichment Activity**
(wt% Present) Ci/ /Ci

0.0 3.3 E-7 3.0 E+6

0.45 5.0 E-7 2.0 E+6

0.72 (natural) 7.06 E-7 1.42 E+6

1.0 7.6 E-7 1.3 E+6

1.5 1.0 E-6 1.0 E+6

5.0 2.7 E-6 3.7 E+5

10.0 4.8 E-6 2.1 E+5

20.0 1.0 E-5 1.0 E+5

35.0 2.0 E-5 5.0 E+4

50.0 2.5 E-5 4.0 E+4

90.0 5.8 E-5 1.7 E+4

93.0 7.0 E-5 1.4 E+4

95.0 9.1 E-5 1.1 E+4

*Figures for uranium include the activity of uranium-234,
which is concentrated during the enrichment process.

The notation E-7 means x 10-7; E+5 means x 105.

.40
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Effective Date August 1, 1988
Organization Procurement and

Materials Management

TITLE:

PRENOTIFICATION REQUIREMENTS FOR
OFFSITE SHIPMENTS OF SPENT FUEL
AND HIGH LEVEL RADIOACTIVE WASTE

D. K. Qui y, MoaSW,
Procure t and 'Materials Mgmt

1.0 PURPOSE

The purpose of this procedure is to provide guidance for the rules to
be followed in making prenotification of unclassified spent fuel and high
level waste shipments offsite per the Department of Energy (DOE) directive
and dated August 1, 1987.

'N 2.0 SCOPE

.0
This procedure establishes requirements to be followed by each facility

ca originating unclassified spent fuel or high level radioactive waste shipments
which are destined for transport and delivery outside the Hanford Site
boundaries.

;r.

^ 3.0 GUIDANCE AND REQUIREMENTS

3.1 The manager of a facility or his
unclassified spent fuel or high level
Site must, in cooperation with Traffic,

delegate, who intends to ship either
radioactive waste outside the Hanford
make the following notifications:

n_
3.1.1 For Unclassified Spent Fuel :

3.1.1.1 Prenotification : At least two weeks prior to the scheduled shipment
departure date, the following information must be submitted to Traffic for
concurrence and subsequent transmittal to DOE-Richland (DOE-RL).

NOTE: Traffic will provide items c. and e., and all carrier data.

a. The name, address, and telephone number of the shipper and receiver.

b. A description of the shipment as specified by the Department of
Transportation in 49 CFR 172.202 and 172.203(d).

c. A listing of the routes to be used within each State.

d. The estimated date and time of departure from the point of origin
of the shipment.
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e. The estimated date and time of entry into each Governor's State.

f. A request that the information be protected against disclosure.

A form for data submittal (Attachment A) can be obtained from Traffic.

6w

e.̂^

..n

^

,..

;..

n

3.1.1.2 Schedule Change Notice : Any schedule change which differs by more
than six hours from the scheduled information previously furnished must be
reported by telephone or other means using the same communication channels.

3.1.1.3 Cancellation Notice : Any cancellation must be reported by telephone
or other means using established communication channels. A record of how
the cancellation was transmitted shall be retained for one year.

3.1.2 For Unclassified High Level Radioactive Waste :

3.1.2.1 Prenotification : At least two weeks prior to the scheduled shipment
departure date, the following information must be submitted to Traffic for
concurrence and subsequent transmittal to DOE-RL.

NOTE: Traffic will provide items d. and f. and all carrier data.

a. The name, address, and telephone number of the shipper receiver.

b. The address of the point of origin of the shipment and a 7-day
period during which departure of the shipment is estimated to occur.

c. A description of the waste shipment as specified by the Department
of Transportation in 49 CFA 172.202 and 172.203(d).

d. A 7-day period during which arrival of the shipment at each State
boundary is estimated to occur.

e. The destination of the shipment and the 7-day period during which
arrival of the shipment is estimated to occur.

f. A point of contact with a telephone number for current shipment
information.

g. A request that the information be protected against disclosure.

A form for submittal of this information (Attachment B) can be obtained
from Traffic.

3.1.2.2 Schedule Change Notice : Any scheduled change which would result in
a departure from the originally submitted plan would require notification by
telephone or other means using the same communication channels.

^

110
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3.1.2.3 Cancellation Notice : Any cancellation must be reported by telephone
or other means using established communication channels. A record of how
the cancellation was transmitted shall be retained for one year.

cl:^
3.4 Traffic will schedule carriers and equipment for each shipment and will
establish carrier procedures for notification if delays are incurred during
transport.

3.2 Traffic will review the submittal form for accuracy, completeness,
regulatory compliance and provide a concurring signature. Traffic will also
complete routing information and identify estimated time of arrival into
each State enroute. Each submittal will be logged in and transmitted to the
identified DOE-RL contact on or before the next normally scheduled work day.

3.3 Traffic will transmit all schedule changes and cancellations via
telephone to the identified DOE-RL contacts. A logged record of the telephone
communication will be retained for one year.

^

C-)

0
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ATTACHMENT A

c^

.r.

C)

UNCl11SSIFIED SPEIR M SHIPIEI(T
PRflIDTIFIGTIDA STATEIEIIT

SHIPPER (Origin Point)

Coapany
Address-

GRRIER (Coapieted by Traffic)

CaRnry:

Address:

SRiP1EKT

DDE
RECEIVER (Destination)
Na
CaRaqY
Address•

DOT Proper Shipping Name-
Hazard Class:
ID/ a Secondary Razards•
Quantity (YT):
Radionuclides:
Physical Foe>,•
Chsiui Form•
Activity (Ci)•
Labels ( Y-I.Y-II.Y-III):
T.I.•

( I,II,IIT): 'Fissile Class
Container ID (CDC /)c
M(scellaneous•

Date• Ti^•erHsnnFn DEPARTURE

RQRIMB IRPoIn1ATId1 (fspleted by Traffic)

State A Naae-

Ruute-
ETA Date• Time:T_

C-)

M1

State B

ETA Dite• Tim•

State C Na:
Route•

ETA Date• Tiae•

state D

ETA Dnte• Tian•

APfllOYALS
Originator Approval

Signature• Date•

Print Rame•

Traffic Deparhment Concurrence
Signature-

Print Raae:

POINT OF CdRACT
Deparfaent of Energy

Signature:

Print Maae: ...

Date:

^

Bate:

Phone:
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ATTACHMENT B

UICI/1SSIFIm HI6N LEVEL RADIOACTIVE YDSEE SNIPIENi SYIIPIQI
PNENDTIFIGTIDM STATQQI IUDOER

DDE

SHIPPER (Origin Point) CARRIER (tompleted by Traffic) RECEIVER (Destination)

Name: Dar Name:

ca•nuW: co..P.ay

Address• AddPess' Addtess-

Plqne• Pnone•

SHIPlD71T DFSCRIPTIDD

Poa^e-

DOT Proper Shipping Name:
C„3 Hazard clus-

IDi & Seeondary HazarAs•
Qu+etity (Mf)e
Radionuclides:
Physical Fmm:
Cinsical For••
ActiHty (Ci):
Labels (Y-I.Y-EI.Y-IEI):
T.I.:
Fissile Class ( I.II.III):
Container ID (CDC i):
Mlscellaneoos:

SGEDUIm DEPARTURE Dates• To• TLe•

20DTID6 IIRDRIY1TI011 ( Coipleted by Traffic)
State A Name-

^- e P.nots:

EfA Dates• To• Tie•
Cl

State D Name:

Rcute:
^ ETA Dates: To: Tim•

State C Name:
RGnte:

ETA Dates: To- Tim•

State 0 Name:
Sg Route:

ETA Dates: To• Tim:
s_

APPROVALS

Driginator Approval
Signature• Date•

Print Ms-

Traffic Departent Concurtence
Signature• Date•

Print Mae•

^ POIIR DF COIITACi

Depardent of Energy
Signature• Date:

Print Name: Phone•
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PRENOTIFICATION REQUIREMENTS FOR OFFSITE
SHIPMENTS OF HIGHWAY ROUTE,CONTROLLED D. K. Quigl , a eg
QUANTITIES OF RADIOACTIVE MATERIALS ,. ` Procuremerit and Materials Mgmt

1.0 PURPOSE

Manual WHC-CM-2-14
Section Appendix D2,• REV 0
Page D2-1 of D2-2
Effective Date August 1, 1988
Organization Procurement and

Materials Management

The purpose of this procedure is to provide guidance in the U.S.
Department of Energy (DOE) prenotification requirements related to the offsite
shipments of Highway Route Controlled Quantities of radioactive materials.
The requirements stated here are a result of a DOE directive dated
May 8, 1985.

^

+D 2.0 SCOPE

CD This procedure establishes requirements to be followed by each facility
originating Highway Route Controlled Quantities of radioactive material
shipments to offsite destinations.

^.

° 3.0 GUIDANCE AND REQUIREMENTS

3.1 The manager or designate of a facility who arranges for the offsite
_ shipment of a Highway Route Controlled Quantity of radioactive materials

must provide to Traffic, 60 days prior to first shipment. the following
C) data which will be forwarded to the DOE in a timely manner:

o Materials to be shipped
o Expected dates for the first and last shipment
o Estimated number of shipments
o Package or cask to be used
o Destination of receiving facility
o Security arrangements (when required).

3.2 Traffic will provide the following additional information:

o Mode of transport
o Probable carriers
o Probable route to destination

^

5''.--
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1.0 PURPOSE

Manual WHC-CM-2-14
Section Appendix 02, REV 0
Page D2-1 of D2-2
Effective Date August 1, 1988
Organization Procurement and

Materials Management

J 9 wa^ yc7

and aterials Mgmt

The purpose of this procedure is to provide guidance in the U.S.
Department of Energy (DOE) prenotification requirements related to the offsite
shipments of Highway Route Controlled Quantities of radioactive materials.
The requirements stated here are a result of a DOE directive dated
^tay 8, 1985.

to
2.0 SCOPE
%a

4n This procedure establishes requirements to be followed by each facility
originating Highway Route Controlled Quantities of radioactive material
°shipments to offsite destinations.

„3.0 GUIDANCE AND REQUIREMENTS

4.1 The manager or designate of a facility who arranges for the offsite
shipment of a Highway Route Controlled Quantity of radioactive materials

- must provide to Traffic, 60 days prior to first shipment, the following

Cn data which will be forwarded to the DOE in a timely manner:

o Materials to be shipped
o Expected dates for the first and last shipment
o Estimated number of shipments
o Package or cask to be used
o Destination of receiving facility
o Security arrangements (when required).

3.2 Traffic will provide the following additional information:

o Mode of transport
o Probable carriers
o Probable route to destination

^
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3.3 Should any of the above data be classified, then submission of data
must be in complete compliance with applicable Safeguards and' Security
Directives and Orders.

NOTE: Notification concerning continuing campaigns, such as the
Westinghouse continuing movements of irradiated materials to
Idaho and New Mexico, are not required. Notifications
concerning the shipments made via the Albuquerque Operations
Office Transportation Safeguards Division are also exempt
from this requirement.

3.4 Guidance regarding prenotification
other radioactive waste is provided in
Requirements for Spent Fuel and High Level

^

Ij

.^

(7)

requirements for spent fuel and
Appendix I-1, "Prenotification

Radioactive Waste Shipments."

^J

6..,J
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E-1 of E-19
July 15, 1989

1.0 PURPOSE

This plan implements the elements of the Quality Assurance (QA) Program
for all activities associated with the design, procurement, fabrication, and
inspection verification of reusable radioactive materials packaging. This
program conforms to the eighteen Quality Assurance Requirements of the
Consensus Standard ANSI/ASME NQA-1-1986 as endorsed by the U.S. Department

of Energy (DOE) in Orders.

2.0 SCOPE

The scope of this plan extends to operations performed on and off the
Hanford Site under the jurisdictional authority of the Westinghouse Hanford
Company (WHC).

3.0 GENERAL REQUIREMENTS

Existing packaging that has been approved for use shall continue to be
c^ acceptable for use under this plan provided they are subjected to the

inspections, modification control, and handling requirements specified by
this plan.

This plan addresses the requirements of WHC-CM-4-2, Oualitv Assurance
Manual , the 18 elements of 10CFR71, Subpart H, and the QA requirements of
DOE Order 5480.3 as they pertain to WHC activities. The following paragraphs
identify the requirements for Radioactive Material Packaging (RAMPAK) and

implement the QA requirements of 49CFR173 and 178. A standards and procedures
-^ matrix (QA Program Index) for RAMPAK is shown in Table 1 for ready reference

to the requirements and implementing procedures.

1. ORGANIZATION

The WHC Quality Assurance Function is responsible for establishing an
appropriate QA program and for assessing the effectiveness of the program
to provide product and service quality. WHC-CM-1-3, Management Reouirements
and Procedures , MRP 5.2, "Quality Assurance," establishes policies,
organizational requirements, responsibilities, and authority for the QA
program, the QA function, and other WHC organizations participating in the
RAMPAK program.

The Manager of the QA function reports to the Safety, Quality Assurance
and Security Department Manager, who reports directly and independently to the
Vice President and President of WHC. The responsibilities of the QA Manager
include ensuring that WHC manuals and procedures provide complete and adequate
instructions for the implementation of quality assurance requirements, and
for ensuring sufficient reviews, inspections and audits are conducted by QA
personnel to verify compliance to the procedures.
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The Procurement and Materials Management (PMM) of the Resources
Allocation and Management (RAM) Department, Traffic group provides overall
coordination of the WHC hazardous material packaging and shipping program
via the WHC-CM-2-14, Hazardous Materials Packaging and Shiooino Manual .

Packaging Development under Advanced Reactor Engineering Division is
responsible for the onsite packaging designs and the Safety Analysis Reports
for Packaging (SARP) which support the use of the packaging at Hanford.

The safe and efficient use of the RAMPAK is the responsibility of the
packaging user.

o The packaging owner's responsibilities include ensuring that
Rt^ packaging has valid inspection tags and for notifying QA and Non

Destructive Examination (NDE) when an inspection is needed.

o The cognizant engineer is responsible for the design of, and any
design changes to, the RAMPAK.

o The user is responsible for the proper use of the RAMPAK.,-,

^ 2. QUALITY ASSURANCE PROGRAM

This Quality Assurance Program Plan (QAPP) specifies the appropriate
requirements from theWHC-CM-4-2 for the RAMPAK program, and the attached QA
Program Index (QAPI) identifies the procedures or documents which implement
the specific QA requirements. Impact Levels are determined in accordance

° with MRP 5.43, "Impact Levels." All WHC organizations who participate in
the RAMPAK program shall comply with this program as specified.

3. DESIGN CONTROL

Engineering design activities for RAMPAK shall be accomplished in
accordance with WHC-CM-6-1, Standard Engineering Practices and 49CFR173.
The responsible design organization shall prepare specifications,
instructions, and drawings as applicable to describe the associated
activities. Packaging Development shall prepare the SARP.

Design reviews at WHC shall be in accordance with WHC-CM-6-1, Standard
Engineering Practices , EP 4.1, "Design Verification Requirements." Supplier
designs shall be approved by the responsible WHC design group prior to DOE
review.

.
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A SARP shall be prepared and provide the analytical evaluation of the
RAMPAK system in accordance with the DOE Order 1540.2 to demonstrate full
compliance with the applicable regulations governing safe transport and/or
storage or compliance through the use of appropriate administrative controls.
If the container has an approved Certificate of Compliance (C of C) and all
requirements and limitations of that C of C are met for Westinghouse's
intended use of the container, then the SARP is acceptable without further
comment. Waivers or exemptions to design requirements may be granted by the
DOE in accordance with DOE Order 5480.3, provided the departure offers an
equivalent degree of safety.

Interfaces shall be defined and controlled.

Changes to design documents shall be initiated, approved, and controlled
through the use of the Engineering Change Notice (ECN) in accordance with

^ WHC-CM-6-1, EP 2.2, "Engineering Document Change Control." The ECN is the
approved method for making proposed changes to technical documents
controlling the RAMPAK. Changes to the supplier design documents shall be

C.? transmitted via the•ECN through the WHC review system for approval.

Software shall be developed and controlled in accordance with the design
control section 3 of the Quality Assurance Manual. Additionally at WHC,

° the WHC Standard Engineering Practices, WHC-CM-6-1, EP 2.1, "Computer
. Software Configuration Management," shall be used to document software

control. When testing is used for software design verification, the test
plan and results shall be documented and included in the final documentation
package.

rz 4. PROCUREMENT DOCUMENT CONTROL

The procurement of packaging or associated packaging system components
and services shall be controlled to assure conformance with specified RAMPAK
requirements. The design basis and related requirements necessary to ensure
adequate quality shall be included or referenced in documents for the
procurement of items and services. Procurement documents shall require the
supplier to have a QA program. The WHC technical and QA organizations shall
verify the adequacy of the supplier QA program.

The design organization and QA shall review and approve manufacturing
plans and indicate where independent source verifications are necessary.

Requirements for the contents of procurement documents, procurement
planning, supplier selection, bid evaluation, supplier performance evaluation,
control of supplier generated documents, control of changes in items or
services, acceptance of items or services, and QA requirements are contained
in WHC-CM-2-1, Procurement Manual and Procedures , and WHC-CM-2-2, Materials

^ Management Manual while QA requirements for procurement are specified in
paragraph 4 of WHC-CM-4-2..
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The procurement of Nuclear Regulatory Commission (NRC) licensed shipping

containers shall be reviewed by the Procurement Review Board and approved

by the responsible DOE-RL organization, prior to the award of the contract.

Although other organizations may be represented, the Procurement Review
Board shall consist of representatives from at least the following WHC
organizations:

o Engineering
o Safety
o QA
o Radiological Assessment, Packaging and Shipping
o Independent Technical Reviewer
o Packaging and Shipping Subcouncil ( Optional)

r-• o DOE-RL ( Optional)

Changes to supplier design documents shall be processed in accordance
with the methods specified in the supplier's QA program and approved by
WHC.

c^
5. INSTRUCTIONS, PROCEDURES, AND DRAWINGS

Packaging and shipping activities associated with RAMPAK shall be

performed in accordance with methods prescribed by the WHC-CM-2-14, Hazardous
Materials Packaging and Shipping Manual .

-- Westinghouse Hanford Company designs shall be translated into engineering
drawings per WHC-CM-6-1, EP 1.3, "Preparation of Engineering Drawings."
Supplier designs shall be prepared in accordance with methods specified iri
applicable standards and approved by WHC.

All fabrication of RAMPAK shall be in accordance with approved procedures
as specified in the QA program.

All records prepared for the RAMPAK program which identify design

criteria or fabrication methods shall be legible. Record retention shall

comply with the requirements for records specified in paragraph 17 of this

plan.

6.0 DOCUMENT CONTROL

Documents specifying quality requirements or prescribing activities
affecting quality shall be controlled through procedures which provide the
administrative directions for the preparation, issue, approval, and control
of design documentation, including changes thereof.

.Preparation and change of design documents at WHC shall be performed in ^
accordance with.WHC-CM-6-1.
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Documents affecting quality shall be approved based on Impact Level
definitions described by MRP 5.43. Impact of changes shall be evaluated by
the cognizant design engineer against the original design base. Any change
to an NRC or DOE licensed package shall be an impact level I change.
Suppliers shall demonstrate that their internal document control system is in
compliance with their approved QA program.

7. CONTROL OF PURCHASED ITEMS AND SERVICES

The procurement of items and services associated with the RAMPAK program
shall be controlled through the issue of purchase orders in accordance with
the requirements of the WHC-CM-2-1 and WHC-CM-2-2. The design, design base
and other supporting requirements, necessary to assure adequate quality
shall be included or referenced in the procurement package prepared for the

t'a purchase or containers or associated components.

`cf The supplier shall be required to have a QA program consistent with the
applicable requirements of the NQA-1. The supplier shall be responsible
for all work conducted by sub-tier suppliers under their contract. The WHC
cognizant engineer, or delegate, and supporting QA shall evaluate the
supplier's QA program prior to purchase order placement.;°,.

Suppliers that are designated for design and/or fabrication services
shall demonstrate their systems to be satisfactory for complying with the
assigned specifications. Once approved, all changes in the design, including

those resulting from anomalies or changes in the fabrication methods, shall
-- be documented and approved by the WHC technical staff and QA organization

through use of the ECN.
^

WHC QA shall provide independent inspection for all procured packaging.

8. IDENTIFICATION AND CONTROL OF ITEMS

The identification of materials or items ordered to specifications,
standards, or codes must be maintained throughout fabrication, assembly,
storage, and installation.

When, traceability of material is required, identification shall be
fixed to the resulting parts prior to subdivision of the material.
Traceability must be maintained during fabrication. For Government Furnished
Material (GFM), appropriate identification markings shall be applied to
material and the supplier must demonstrrate an independent method for tracking
the documentation accompanying the material.

All RAMPAK shall be identified and controlled by the packaging owner to

II

prevent incorrect use or the use of containers whose inspection tags have

expired.
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Identification and control of items at WHC shall be in accordance with
Section 8 of WHC-CM-4-2, Quality Assurance Manual . Identification and
control of items by the suppliers shall be in accordance with their approved
QA program.

9. CONTROL OF PROCESSES

Processes affecting the quality of items or services relating to RAMPAK
shall be controlled. Special processes that control or verify quality,
such as those used in impact tests, heat tests, welding, heat treating,
NDE, submersion and puncture tests, must be performed by qualified personnel
using qualified procedures in accordance with specified requirements.

Process control procedures shall be in compliance with design
specifications, codes, or standards. Special processes at WHC shall be
controlled by approved procedures in accordance with section 9 of WHC-CM-4-2,
Qualitv Assurance Manual . Control procedures shall specify the preparatory
steps, processing details, conditions'to be maintained during each step, and

^ the requirements for records.
F.w.

Special processes performed by the supplier shall be in accordance with
their approved internal procedures demonstrating appropriate documented
control of personnel, equipment, and method.

;^.
The supplier's internal QA program shall assure that personnel,

" processes, and equipment are qualified in accordance with the purchase order
documents prior to initiation of the fabrication. Objective evidence shall
be provided by the supplier.

^
Welding at WHC shall be performed in accordance with drawings,

WHC-CM-6-10, Welding Manual , and WHC-CM-6-26, Welding Procedures
Specifications Manual .. Non Destructive Examination shall be performed in
accordance with WHC-CM-4-38, Nondestructive Examination Procedures .

Supplier welding requirements and performing procedures shall be prepared
in accordance with methods specified in Requirements 5 and 9 of NQA-1 and
approved by WHC prior to use.

10. INSPECTION

Inspections are examinations or measurements to verify whether an item
or activity conforms to specified requirements. Inspections of RAMPAK shall
be conducted by qualified QA personnel unless otherwise documented with the
concurrence of QA. Inspections shall be performed in accordance with
Inspection Plans. Inspection hold points and inspection criteria shall be
included in fabrication travelers or work instruction.

'^^
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Westinghouse Hanford Company inspection personnel shall be qualified
prior to the inspection in accordance with WHC-CM-4-2, QI 2-4, "Qualification
of Quality Assurance Inspection and Test Personnel." The personnel providing
the inspections for suppliers shall have demonstrated sufficient evidence
that they are qualified for the inspections they are performing. Inspections
shall be planned per documented methods and the results documented and
provided to WHC.

Inspections at WHC shall be done in accordance with WHC-CM-4-2, QR 10.
Inspections performed by the suppliers shall be done in accordance with
their approved internal procedures.

ea All inspection results shall be documented and include the acceptance
criteria. Records provided to WHC shall be legible and include:

1W
o Item inspected
o Date of inspection

^ o Inspector
o Type of observation

*.-• o Results or acceptability
o Reference to information on action taken in connection with

nonconformances

Quality Assurance has the responsibility for preparing and maintaining
the inspection plans for each reusable Type A and Type B RAMPAK. Inspections

shall be performed in accordance with WHC-CM-4-2, QI 13.2. When RAMPAK are

out of use for periods exceeding 2 years,,they will be put into a suspended
category and inspected prior to use. The results of the inspection shall be
documented and evaluated for acceptability and the proper tag attached to

the RAMPAK.
Aa-,

11. TEST CONTROL

Tests required to verify conformance of an item or activity to specified
requirements and to demonstrate satisfactory performance shall be planned
and executed in accordance with WHC-CM-4-2, Section 11. Testing will meet
the requirements of all applicable regulations.

Characteristics to be inspected and tested shall be specified in a test
plan, as well as the methods to be used. The test plan must be approved by
appropriate level of management and independent groups, including Safety and
QA, to assure all requirements are fully met.

Test results shall be documented. The conformance of test results with
acceptance criteria shall be evaluated. QA shall review and approve the

. test report to verify that the requirements for the test plan are fully
addressed. The test results and report shall verify that the acceptance
criteria specified in the test plan is met. Inspections for acceptance
shall be performed by persons other than those who performed or directly
supervised the work being inspected.
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Tests conducted by supplier shall be conducted in accordance with
approved test plans and procedures. WHC shall approve test plans and verify
that all requirements are addressed in the plan. Test reports shall reflect
that the criteria are being met and must be approved by the supplier's QA.

Test records, test plans, and test reports containing results shall be
maintained in accordance with paragraph 17 of this QAPP and include as a
minimum:

o Item tested
o Date of test
o Name of tester or data recorder
o Type of observation

^- o Results and acceptability

'V The test reports shall be included in the final data package.

12. CONTROL OF MEASURING AND TEST EQUIPMENT
^

Westinghouse Hanford Company control shall be in accordance with
WHC-CM-4-2, QR 12 , "Measuring and Test Equipment Control" and ANSI/IEEE
498. All measuring and test equipment (M&TE) used for accepting material
or equipment, controlling special processes, or obtaining test data shall be
calibrated and be traceable to nationally recognized standards. Calibrations
shall be performed at planned intervals to provide confidence in the

- reliability of the M&TE. Records of the M&TE calibrations shall be maintained
in accordance with WHC-CM-4-2., QI 12-2, "Measuring and Test Equipment
Calibration Documentation" and paragraph 17 of this QAPP.

The supplier shall maintain control of M&TE in accordance with their
approved internal procedures which have been verified by WHC QA as meeting
NQA-1, BR 12.

13-. HANDLING, STORAGE, AND SHIPPING

Packaging, handling, shipping and storage of packaging which are
purchased, fabricated, shipped or stored by WHC shall be controlled to
prevent damage or loss and to provide adequate safety of personnel involved.
This shall be done in accordance with:

WHC-CM-1-3, Management Requirements and Procedures , MRP 5.20, "Packaging
and Transportation of Hazardous Materials."

WHC-CM-2-14, Hazardous Material Packaging and Shiooina .

`9

WHC-CM-3-5, Records Management .

^
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WHC-CM-4-2, Qualitv Assurance Manual , QR 13.0, "Handling, Storage and
Shipping."

WHC-CM-6-4, Hanford Hoisting and Rigging Manual .

14. INSPECTION, TEST, AND OPERATING STATUS

Quality Assurance shall:

a. Maintain and publish the Radioactive Shipping Container Status
Report, indicating the status for reusable WHC RAMPAKs.

b. Affix tags to RAMPAKs to indicate the individual status of each

cl* serially numbered container.

`T c. Inspect non-WHC-owned RAMPAK prior to use by WHC personnel per
owner's inspection plan or per WHC generated inspection plans and

`°' appropriately tag or otherwise indicate the status of the packaging.

The owner of the RAMPAK shall:

a. Not use any container with an expired inspection tag.

b. Notify QA for inspection of the cask.

- c. Provide input to QA for the Radioactive Shipping Container Status

Report.

d. Insure that the RAMPAK is authorized and in suitable condition for

{' use.

e. Examine RAMPAK per 49 CFR 173.475.

15. CONTROL OF NONCONFORMING ITEMS

Nonconformance reporting, control, and dispositioning shall be in
accordance with WHC-CM-4-2, section 15, "Control of Nonconforming Items."

RAMPAKs that do not conform to specified requirements, or whose
conformance is indeterminate, shall be controlled by the RAMPAK owner to
prevent inadvertent use. Controls shall provide for identification,
documentation, evaluation, segregation where practical, disposition of the
nonconforming items, and notification to affected organizations.

^
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Identification of nonconforming packaging shall include hold tags placed
in a conspicuous location appropriate to the RAMPAK size and weight. The
hold tags are to be attached by WHC QA personnel, and detached by WHC QA
personnel when the quality issue has been resolved and dispositioned. All
dispositions shall be in accordance to WHC-CM-4-2, QI 15-1. DOE and NRC
concurrence shall be obtained for dispositions which affect NRC license
requirements.

16. CORRECTIVE ACTION

Conditions adverse to quality or significant conditions adverse to
quality may be revealed by an audit, an unusual occurrence, a random
observation during inspection, or from trend analysis of other reports
(Nonconformance Report, etc.). The identification of unsatisfactory
conditions, the cause of the condition, and the corrective action taken
must be documented and appropriately reported. The reports must be verified
by QA and appropriate levels of management for completeness.

C? Corrective action shall be in accordance with WHC-CM-4-2, QR 16,
"Corrective Action", commensurate with the seriousness of the condition
being corrected. Corrective action may also be identified in an unusual
event report in accordance with MRP 5.14, "Event, Critique, and Unusual
Occurrence Reporting." The effectiveness of corrective action must be

^ demonstrated before a condition shall be considered corrected.

17. RECORDS

Records which furnish documentary evidence of quality for RAMPAKs shall
C, be maintained in a manner consistent with the requirements and instructions

of section 17 of WHC-CM-4-2. Records for the RAMPAK shall include a completed
,., inspection plan and NDE Report for all RAMPAKs on which inspections are

performed. The completed inspection report and NDE Reports shall be
maintained by WHC QA with a copy submitted to the RAMPAK owner. Completed
inspection reports and NDE reports shall be maintained for a minimum of six
years as non-permanent records, except for the NRC and DOE licensed casks
whose records are maintained for the life of the packaging. No further
indexing or distribution shall be performed.

A copy of the specific license, C of C, or other approval of the
packaging, drawings and other documents referenced in the approval relating
to the use and maintenance of the packaging and to the actions to be taken
prior to shipment shall be sent to Traffic per MRP 5.20, "Packaging and
Transportation of Hazardous Materials."

0

L]
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Testing records required by NRC and DOE requirements shall be identified
and preserved for the life of the packaging and a record plan shall be
established for all new NRC and DOE licenced packaging. These records will
be maintained by the owner of the RAMPAK and all records will be transferred
with any change of owners. These responsibilities lie with the organization
responsible for the RAMPAK, with assistance of appropriate support
organizations including Safety and QA.

Quality records may be either the originals or copies. Microform is
acceptable, except for radiographs. Records must be legible, written in ink
or typed, identifiable, and retrievable. Records must be protected from
damage, deterioration, or loss. Lost or damaged records must be replaced,
restored, or substituted promptly to the extent possible.1177-

NT Records shall be readily retrievable. The time required for retrieval
shall be commensurate with the urgency with which the record would be needed.

^

C7) Correction to quality records shall be performed in accordance with
r-^ WHC-CM-4-2, QR 17.0, paragraph 8.

The cognizant design organization is responsible for the preparation and
^ retention of records and records plan until the responsible WHC owner becomes

identified and accepts the records and responsibility for the records.

^ 18. AUDITS

Quality audits are conducted on both WHC project activities ( internal
audits) and suppliers (external audits) in accordance with WHC-CM-4-2, QR 18.
Annual internal audits covering control of the RAMPAK and the shipping of
radioactive material shall be performed by WHC QA.

Quality Assurance is responsible for conducting and scheduling quality
audits. Audits are scheduled and performed to a prepared checklist and the
results documented in a report to management. Follow up corrective actions
are verified by the appropriate QA personnel.

4.0 REFERENCES

1. DOE Order 1540.2, "Hazardous Material Packaging for Transportation-
Administrative Procedures."

2. DOE Order 5480.3, "Safety Requirements for the Packaging and
Transportation of Hazardous Materials, Hazardous Substances, and
Hazardous Wastes," establishes the safety standards for hazardous
materials packaging and transportation.

° 3. DOE-RL Order 5700.1A, "Quality Assurance," establishes quality
assurance standards for Hanford operations.
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4. DOE Order 5700.6B, "Quality Assurance," establishes the quality
assurance standards for DOE operations.

5. ANSI/ASME NQA-1, Oualitv Assurance Program Reauirements for Nuclear
Facilities , American National Standard Institute/American Society
of Mechanical Engineers Consensus Standard. This standard is
endorsed for the Hanford Site.

s.,+

rD
Aa+^

^..

ca

6. ANSI/IEEE 498-1985, "Standard Requirements for the Calibration and
Control of Measuring and Test Equipment Used in Nuclear Facilities."

7. 49 CFR 173, "Shippers - General Requirements for Shipments and
Packaging."

8. WHC-CM-1-2, Organization Charts and Char'ters .
CH CC-5, "Safety and Environmental Advisory Council."

9. WHC-CM-1-3, Management Reguirements and Procedures .
MRP 5.2, "Quality Assurance."
MRP 5.14, "Event, Critique, and Unusual Occurrence Reporting."
MRP 5.20, "Packaging and Transportation of Hazardous

Materials."
MRP 5.43, "Impact Levels."

10. WHC-CM-2-1, Procurement Manual .

11. WHC-CM-2-2, Materials Management Manual .

12. WHC-CM-2-14, Hazardous Material Packaging and Shinoino , has been
established as the WHC authority for the packaging and shipment of
radioactive and hazardous materials. This manual incorporates the
requirements and controls specified in the following:

10 CFR 71, "Packaging and Transportation of Radioactive
Materials"

49 CFR 178, "Shipping Container Specifications"
49 CFR 171 - 49 CFR 173

13. WHC-CM-3-5, Records Management .

14. WHC-CM-4-2, Oualitv Assurance Manual , provides structure for the
eighteen criteria contained in the NQA-1 consensus standard and
supplements.

15. WHC-CM-4-38, Nondestructive Examination Procedures .

16. WHC-CM-6-1, Standard Engineering Practices , defines the
requirements for preparing and controlling engineering ^
documentation.



HAZARDOUS MATERIAL PACKAGING Manual WHC-CM-2-14
AMD SHIPPING Section Appendix E, REV,O

Page E-13 of E-19

RADIOACTIVE MATERIALS PACKAGING QUALITY Effective Date July 15, 1989^
ASSURANCE PROGRAM PLAN

17. WHC-CM-6-4, Hanford Hoisting and Rigging Manual .

18. WHC-CM-6-10, Welding Manual .

19. WHC-CM-6-26, Weldina Procedures Manual .

IV

^

^

>w,

;^^..
^

c^
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Table 1. Quality Assurance Program Index.
(Sheet 1 of 6)

N

^

cw'^

..,,

;^.

ro

r_'s

NQA-1
Implementing Procedure(s)

Criteria Title
WHC-CM-4-2 WHC-CM-1-3 Other WHC Other

QR/QI MRP Manuals

BR-1 ORGANIZATION 1.0 5.2

15-1 Multiple
Organizations

15-1 Organizational
Responsibilities

BR-2 QUALITY ASSURANCE 2.0 DOE 5480.3
PROGRAM 10CFR71

QA Program 2.1
Planning/Project
Type Activities

QA Program 2.2
Planning

25-4 QA Indoctrina- 2.3
tion and Training

2S-1 Qualification of 2.4
QA Inspection and
Test Personnel

25-3 Qualification of . 2.5
Audit Personnel

25-2 Management 2.7
Assessments

.0
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Table 1. Quality Assurance Program Index.
(Sheet 2 of 6)

.^i

tA

t^.

Cs

NQA-1
Implementing Procedure(s)

Criteria Title
WHC-CM-4-2 WHC-CM-1-3 Other WHC Other

QR/QI MRP Manuals

BR-3 DESIGN CONTROL 3.0 5.20 CM-6-1 49CFR173

35-1 QA Verification 3.1 CM-6-1, DOE 1540.2

and Evaluation EP 2.1 DOE 5480.3
of Design and 4.1
Activities

35-1 Change Control EP 2.2

Changes to EP 2.2
Non-WHC Design
Documents

BR-4 PROCUREMENT 4.0 5.20 CM-2-1,
DOCUMENT CONTROL CM-2-2

45-1 Procurement 4.1
Document
Control

External 4.2
Services
Control

BR-5 INSTRUCTIONS, 5.0 CM-2-14
PROCEDURES, AND CM-6-1,
DRAWINGS EP 1.3

Preparation, 5.1
Revision, and
Control of QRs
and QIs

BR-6 DOCUMENT CONTROL 6.0 _ 5.43 CM-6-1

QA Document 6.1
Control
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Table 1. Quality Assurance Program Index.
(Sheet 3 of 6)

r_N

1w

14)

c-1

Re"

C)

NQA-1
Implementing Procedure(s)

Criteria Title
WHC-CM-4-2 WHC-CM-1-3 Other WHC Other

QR/QI MRP Manuals

BR-1 CONTROL OF 7.0 CM-2-1,
PURCHASED ITEMS CM-2-2
AND SERVICES

7S-1 Procurement 7.1
Planning and
Control

7S-1 Supplier 7.2
Qualification

75-1 Source Inspec- 7.3
tion

7S-1 Receiving 7.4
Inspection

BR-8 IDENTIFICATION 8.0
AND CONTROL OF
ITEMS

85-1 Material 8.1
Identification
and Control

BR-9 CONTROL OF 9.0
PROCESSES

Control of 9.1 CM-4-38
Nondestructive
Examinations

95-1 Control of 9.2 CM-6-10,
Welding and CM-6-26
Brazing _

`^
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Table 1. Quality Assurance Program Index.
(Sheet 4 of 6)

Implementing Procedure(s)
NQA-1
Criteria Title

WHC-CM-4-2 WHC-CM-1-3 Other WHC Other
QR/QI MRP Manuals

BR-10
lOS-1

C-1

La:

^10

C')

^^.

;>..

;;.

BR-11

BR-12
125-1

^

INSPECTION

Inspection
Instruction for
Operations,
Maintenance, and
Modifications

Inspection
Instruction for
Manufacturing and
Fabrication

Surveillance

Selection and
Interpretation
of Readings
form Variable-
Reading Gages
and Instruments

TEST CONTROL

Test Verifi-
cation

CONTROL OF
MEASURING AND
TEST EQUIPMENT

Acquisition
and Calibration
of Measuring
and Test
Equipment

M&TE Calibration
by Users

10.0

10.1

10.2

10.4

10.5

11.0

11.1

12.0

12.1 ANSI/IEEE
498
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Table 1. Quality Assurance Program Index.
(Sheet 5 of 6)

NQA-1
Criteria Title

BR-13 1HANDLING, STORAGE,
AND SHIPPING

Lifting
Ln

Radioactive
Materials
Packaging

BR-14 INSPECTION, TEST,
AND OPERATING
STATUS

Inspection
-- and Test Status

BR-15 CONTROL OF
^ 15S-1 NONCONFORMING

ITEMS
^•

Nonconforming
Item Reporting

Nonconforming
Item Control

BR-16 CORRECTIVE ACTION

Analysis and
Trending

Corrective Actii
Reporting

BR-17 QUALITY ASSURANCE
RECORDS

I Records Control

Implementing Procedure(s)

WHC-CM-4-2 WHC-CM-1-3 Other WHC Other
QR/QI MRP Manuals

13.0

13.1 CM-6-4

13.2

14.0

14.1

15.0

15.1

15.2

16.0

16.1

16.2

17.0

17.1

5.14

5.20

^

:^
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Table 1. Quality Assurance Program Index.
(Sheet 6 of 6)

NQA-1
Criteria T^t1e

BR-18 AUDITS

g" 185-1 Audit
Programming

Ln and Schedule

%0
185-1 Planning,

c^ Conducting,
Reporting, and
Follow-up of
Quality Audits

,•.

c^

a

Implementing Procedure(s)

WHC-CM-4-2 WHC-CM-1-3 Other WHC Other
QR/QI MRP Manuals

18.0 DOE 5480.3

18.1

18.2

.
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The following abbreviations, acronyms, and definitions are provided to

clarify material contained in this manual, and apply to the use of this
manual only.

"Al". Means the maximum activity of special form radioactive material

permitted in a Type A package (49 CFR 173.403(a)).

"A2". Means the maximum activity of radioactive material, other than

special form of low specific activity radioactive material, permitted in a

Type A package ( 49 CFR 173.403(b)).

AlA2 Svstem . A method for determining radioactive material quantity
categories and proper packaging for each category.

t^? Activity . The total amount of radioactivity in a shipment expressed in

the traditional units of curies, e.g., Ci, mCi, uCi, etc., or the
Ln International System (SI) units of becquerels (Bq).

'` ALAP. Acronym for As Low As Practicable.

c.->
ALARA . Acronym for As Low As Reasonably Achievable.

^.^

ALO-TSD . Acronym for Albuquerque Operations Office - Transportation
Safeguards Division.

Alpha Particle ( a) . A particle identical to the helium atom nucleus

- emitted by some radionuclides called alpha emitters. Each alpha particle

consists of two protons and two neutrons and has two positive charges.

Beta Particle W . A particle with same mass and size of an electron
with either a negative (electron) or a positive ( positron) charge emitted
from an atomic nucleus in the disintegration process.

Bill of Lading . A non-negotiable document by which a carrier
acknowledges receipt of freight and contracts for its movement.

Carrier . An individual or corporation engaged in the business of
transporting goods or passengers by land, sea or air.

Categories I. IT, III . Special Nuclear Materials ( SNM) are divided by
weight ( grams) into three major categories with specific physical protection
requirements for each. See DOE Order 5632.2A, "Physical Protection of Special
Nuclear Materials and Vital Equipment." Category IV is an accountability
categorization for source and other nuclear materials.

CFR. Acronym for Code of Regulations; contains a codification of

documents of general applicability and future effect. Published by the
Office of the Federal Register as a special edition of the Federal Register.
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COC. Acronym for Certificate of Compliance. A permit to use a specific
container issued by DOE or NRC.

Combustible Liouid . Any liquid with a flash Doint from 100 to 200 F
or as measured by the tests specified in 49 CFR 173.115, except any mixture
having one or more components with a flash point of 200 F or higher, that
makes up at least 99% of the total volume of the mixture (49 CFR 173.115(b)).

Compressed Gas . Any material or mixture having in the container a
pressure exceeding 40 psia at 70 F, or a pressure exceeding 104 psia at 130
F, or any liquid flammable material having a vapor pressure exceeding 40
psia at 100 F (49 CFR 173.300(a)).

Consignee . One to whom a shipment is addressed; the receiver

Consignor . One initiating a shipment; the shipper

LO Consumer Commodity . A material that is packaged or distributed in a form
intended and suitable for sale through retail sales agencies or for
consumption by individuals for purposes of personal care or household use.

C711 This term also includes drugs and medicines (49 CFR 171.8).

Controlled Vehicle . A vehicle having fixed radioactive contamination
and a low potential for personnel contamination.

Convo y . Personnel and equipment designated to accompany a shipment
while in transit.

Corrosive Material . Any liquid or solid that causes destruction of human
skin tissue, or a liquid that has a severe corrosion rate on steel.
(See 49 CFR 173.240(a) and (b) for details.)

CPS. Acronym for Criticality Prevention Specification.

CSAR. Acronym for Criticality Safety Analysis Report.

CSS. Acronym for Criticality Safety Specification.

Cur' Ci . The international curie is a unit of radioactivity equal to
3.7 x 10 disintegrations per second; also equal to 3.7 x 1010 becquerels
(Bq).

DOE. Acronym for U.S. Department of Energy. A regulatory agency of
the Federal Government that has jurisdiction over certain energy and defense
waste programs and that establishes packaging requirements for radioactive
materials in support of these programs.

DOE-RL . Acronym for U.S. Department of Energy. Richland Operations
Office .0
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DOT. Acronym for U.S. Department of Transportation. A regulatory
agency of the Federal Government that has jurisdiction over the safe transport
of materials moving in interstate commerce. The regulations covering the

transportation of hazardous materials are found in 49 CFR Parts 171-179.

Emergency . Any serious event that causes a delay in transporting a
package to its destination ( e.g., vehicle breakdown, collision, highway
obstruction, etc.).

EPA. Acronym for U.S. Environmental Protection Agency.

Etiologic Agent . A viable micro-organism or its toxin which causes or
may cause human disease (49 CFR 173.386). Refer to the U.S. Department of
Health, Education and Welfare Regulations, 42 CFR 72.25(c), for list of

fn agents.

Ln Exclusive Use . A shipment where the consignor reserves a vehicle
exclusively for his use and where all initial, intermediate, and final loading

^ and unloading is carried out under the direction of the consignor, consignee,
or a designated agent.

Exolosive . Any chemical compound, mixture, or device, the primary
purpose of which is to function by explosion with substantial instantaneous
release of gas and heat (49 CFR 173.50).

Fissile Class I . Shipments of fissile material in packages that may be
_ transported in unlimited numbers, in any arrangement, and without any nuclear

criticality safety array controls during transportation. A transport index

- is not assigned to Fissile Class I packages for purposes of nuclear safety
control (49 CFR 173.455). However, the external radiation levels may require

r? assignment of a transport index (49 CFR 173.403(bb)).

Fissile Class II . Shipments of fissile material in packages that may be

transported together in any arrangement but in numbers that do not exceed an

aggregate transport index of 50. For purposes of nuclear safety control,

the transport index of an individual package shall not be less than 0.1, nor

more than 10, and shall be the higher of the two values required by either

external radiation levels or criticality prevention. Such shipment requires

no nuclear safety control by the shipper during transportation

(49 CFR 173.455).

Fissile Class III . Shipments of fissile material in packages that do not
qualify as Fissile Class I or Fissile Class II packages. Nuclear safety
control and radiation control during transportation are provided by special
arrangement (e.g., exclusive use) between the shipper and the carrier
(49 CFR 173.455).

Fissile Exemat . The quantity or concentration of fissile material exempt
from DOT fissile material packaging requirements (49 CFR 173.453).
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F issile Material . Any material containing 238Pu, 239Pu, 241Pu, 233U,
5or 23 U (49 CFR 173.403(j)). Neither natural nor depleted uranium are fissile

material.

Flammable Gas . Any compressed gas meeting requirements for lower
flammability limit, flammability limit range, flame projection, or flame
propagation criteria as specified in 49 CFR 173.300(b).

Flammable Liquid . Any liquid with a flash point less than 100° F as
measured by the tests specified in 49 CFR 173.115, with the following
exceptions: (1) a flammable liquid with a vapor pressure greater than 40
psia at 100 F, as defined in 49 CFR 173.300; (2) any mixture having one
component or more with a flash point of 100 F or higher that makes up at
least 99% of the total volume of the mixture; and (3) a water-alcohol solution
containing 24% or less alcohol by volume if the remainder of the solution
does •not meet the definition of a hazardous material contained in 49 CFR.

tt)
Flash Point . The minimum temperature at which a substance gives off

flammable vapors which in the presence of air and in contact with spark or
flame, will ignite (49 CFR 173.115).

Forbidden . Hazardous material that may not be offered or accepted for
transportation (49 CFR 172.101(d)).

Gamma Ray (0) . An electromagnetic radiation emitted by the nuclei of
certain radioactive substances during decay, similar in nature to X-Rays.

^ HM. Acronym for Hazardous Material. A substance or material that has
been determined to be capable of posing an unreasonable risk to health,
safety, and property when transported and that has been so designated by the

^ DOT (49 CFR 171.8).

HMSR. Acronym for Hazardous Material Shipment Record. A form recording
data and documenting the shipment of (non-radioactive) hazardous material.
This record when signed by an authorized individual certifies that the
material has been properly prepared for shipment.

HRCO . Acronym for Highway Route Controlled Quantity. A packaged
quantity of radioactive material which when shipped offsite requires special
routing, labeling, and placarding, in addition to other special requirements
(49 CFR 173.403(1)).

Hazardous Substance . A quantity of a material offered for transportation
that equals or exceeds the reportable quantity (RQ) specified for the material
in EPA regulations (see 49 CFR 171.8 for specific criteria).

HW. Acronym for Hazardous Waste. A material subject to the hazardous
waste manifest requirements of the EPA (see 49 CFR 171.8).
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IAEA. Acronym for International Atomic Energy Agency. An agency of the
United Nations that provides regulations covering the shipment of fissile
and other radioactive materials between countries. The Agency regulations
are contained in IAEA pamphlet Safety Series Number 6, "Regulations for the
Safe Transport of Radioactive Materials"; and Safety Series Number 37,
"Advisory Materials for the Application of IAEA Transport Regulations".

International System (SI) of Units . An extended and improved form of the
metric system being increasingly incorporated into general usage. A
comparison of the appropriate traditional and SI units for radioactivity is
given here.

Relationship
Traditional SI of Traditional

C^l
Ouantit y Unit Unit and SI Units

Lo Activity Curie (Ci) becquerel (Bq) 1 Bq = 2.7 x 10-11 Ci

.ta 2.2 x 1012 dpm 1 dps 1 curie = 3.7 x 1010 Bq

37 GBq, 0.037 TBq
Cl

Absorbed rad gray (Gy) 1 Gy = 100 ^ad
Dose 1 rad = 10' Gy

^..
Dose rem sievert (Sv)

1
rem31000 gem

3^. Equiva-
lent

^- Since a Bq is extremely small, use: Kilobecquerel 1 kBq = 103 Bq

C) Megabecquerel 1 MBq = 106 Bq
Gigabecquerel 1 GBd = 109 Bq

r* Terabecquerel 1 TBq = 1012 Bq

Irritating Material . A liquid or solid substance which upon contact with

fire or exposure to air gives off dangerous or intensely irritating fumes,
but not including any poisonous material. Class A (see 49 CFR 173.381).

Limited Quantity . The maximum amount of hazardous material, as specified
in those sections of 49 CFR Part 173 applicable to the particular hazard
class, for which there are specific exceptions from the requirements of the
subchapter.

LSA. Acronym for Low Specific Activity Radioactive Material. see

49 CFR 173.403(n).

MFP. Acronym for Mixed Fission Products for which there is no specific

. definition. Generally includes mixtures of isotopes ranging in mass numbers

from 70 to 162 depending on their half lives and time since formation in the
'fission process.
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Nonflammable Gas . Any compressed gas other than a flammable compressed
gas (49 CFR 173.300).

Normal Formal Radioactive Material . See 49 CFR 173.403(s).

N.O.S. . Acronym for not otherwise specified.

NRC. Acronym in this manual, for U.S. Nuclear Regulatory Commission.
A regulatory agency of the U.S. Government. It has, among other matters,
jurisdiction over licensee packaging requirements for radioactive materials,
some of which are adopted by DOE. This acronym is also used by the DOT in
49 CFR to mean non reuseable container.

Nuclear Safety and Criticality Prevention . Are used synonymously; the
r^^ terms refer to the limits established to prevent nuclear chain reactions in

a nonreactor environment.
La

Offsite Shipment . The movement of material from the packaging facility
of any of the following onsite contractors to any offsite receiver:

^ Battelle Pacific Northwest Laboratory

Westinghouse Hanford Company

Kaiser Engineers Hanford Company

^ OHP. Acronym for Operational Health Physics.

-- Onsite Radioactive Shipment Record . A form recording data and
documenting the onsite shipment of radioactive materials. This record when

M signed by an authorized individual certifies that the material has been
properly prepared for shipment. The acronym for Onsite Radioactive Shipment
Record is RSR.

Onsite Shioment . A movement of material within the confines of the
Hanford"Site between DOE-RL contractor facilities or between or within
security areas. (See also Shipment )

Oraanic Peroxide . An organic compound containing the bivalent -0-0-
structure and which may be considered a derivative of hydrogen peroxide
where one or more of the hydrogen atoms have been replaced by organic radicals
(see 49 CFR 173.151a for exceptions and details).

ORM. Acronym for Other Regulated Materials. Any material that does not
meet the definition of another hazard class, but may pose an unreasonable
risk to.health and safety when transported and is specified in 49 CFR 172.101
as an ORM material or that possesses one or more of the characteristics
described in ORM-A through E (see 49'CFR 173.500).
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ORSR. Acronym for Offsite Radioactive Shipment Record. A form recording

data and documenting the offsite shipment of radioactive material. This
form when signed by an authorized individual certifies that the material has

been properly prepared for shipment.

Oxidizer . A substance such as chlorate, permanganate, inorganic
peroxide, nitro carbo nitrate, or a nitrate that yields oxygen readily to
stimulate the combustion of organic matter (49 CFR 173.151).

Package . The packaging and its contents as presented for transport.

Packager . The contractor responsible for the preparation of a package
of hazardous material for shipment, including radioactive material.

tr Packaging . The assembly of containers, insulation, shielding, and other
components as described in the package specification or COC.

Ln
Placard . A square-on-point sign measuring 10 3/4 in. per side; e.g., a

`y radioactive placard has "Radioactive" in black letters on a yellow and white
^ background (see 49 CFR Part 172, Subpart F, for details). This placard is

displayed on the front, back, and sides of each dedicated onsite vehicle
carrying radioactive material and each offsite vehicle carrying radioactive

1 material which requires a Yellow III label or LSA full load. A recent change

in the regulations governing offsite movement of an HRCQ of radioactive

materials requires the radioactive warning placard be placed on a square
background as described in 49 CFR 172.527. Placards are carried in store

-- stock under the following identification:

o Truck 37-6775-390
o Rail 37-6775-300

Poison A. Extremely Dangerous Poisons, Class A . Poisonous gases or
liquids of such nature that a very small amount of the gas or vapor of the
liquid, mixed with air is dangerous to life (49 CFR 173.326).

Poison B. Less Dangerous Poisons . Substances, liquids, or solids

(including pastes and semi-solids), other than Class A or irritating

materials, which are known to be so toxic to man as to afford a hazard to

health during transportation or are presumed to be toxic to man

(49 CFR 173.343).

Procedure . Written instructions that specify or describe how an activity

is to be performed. It may include methods to be employed, equipment or
materials to be used, and sequence of operations.

Pro p er Shi pp in g Name. Name of the hazardous material as shown in Roman

print (not italics) in 49 CFR 172.101, Hazardous Materials Table.

PSAA. Acronym for Packaging and Shipping Approval Authority.
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PSSC. Acronym for Packaging and Shipping Sub Council.

Pyrophoric, Liquid . Any liquid that ignites spontaneously in dry or
moist air at or below 130' F (49 CFR 173.115).

(A. Acronym for Quality Assurance.

OC. Acronym for Quality Control.

Rad. A unit of absorbed radiation dose, which approximates 0.01 grays
(Gy) or 0.01 joule/kilogram (J/kg).

Radioactive Material .• For offsite shipments, any material or combination
of materials that spontaneously emits ionizing radiation and has a specific

^ activity greater than 0.002 microcurie per gram ( Ci/g) or 74 Bq/g
(49 CFR 173.403(y)).

.!^
For onsite shipments items, materials, or equipment which meet any of the

following criteria:

C-n Specific activity exceeds 2 nCi/g,

Alpha act'ivity exceeds 60 pCi/g,

Fixed or smearable radioactive contamination that is
detectable with standard portable survey instruments,

^ Activity exceeds that for exempt quantities (listed in
.^ Appendix F, WHC-CM-4-10), or

^ The item is classified as a radioactive source.

RAM. Acronym for Resource, Allocation & Management Department. RAM
shall not be used in this manual to denote radioactive material.

Regulated Vehicle . See Controlled Vehicle.

REM. Stands for "roentgen equivalent man"; it is the quantity of any
type radiation having the same effect on the body as one rad of x or gamma
radiation. One REM approximates 0.01 sievert (Sv) or 0:01 J/kg.

Removable. Radioactive Contamination . Radioactive contamination that
can be readily removed in measurable quantities by wiping the contaminated
surface with an absorbent material. (See 49 CFR 173.443).

RM. Acronym for Radiation Monitoring.

RPT. Acronym for Radiation Protection Technologist.

RQ. Acronym for Reportable Quantity.
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RSR. Acronym for Onsite Radioactive Shipment Record.

RWP. Acronym for Radiation Work Procedure.

SARP. Acronym for Safety Analysis Report for Packaging.

Seal (Tvoe Q . A numbered tamper-indicating seal, that is destroyed in

disassembly.

Shipment . One or more packages of hazardous material to be transported

to a consignee at one time, and may be in one or more vehicles. Onsite

Shipments are classified as interarea (between areas) and intra area (within

an area) movements. These shipments are movements that cause the material

to change areas or building residences or custodianship. (See also User

Movement )

•c Shioment, International . A shipment consigned to any foreign country.

Shipment, Large . A shipment weighing 5,000 lb or more.

^ Shipment, Small . A shipment weighing less than 5,000 lb.

Shipper . WHC is the shipper for DOE-RL of all hazardous and radioactive

materials moved offsite by DOE-RL contractors in connection with contract-

related work, including materials moved by DOE courier. (See RL 5480.1A,
Chapter III).

SNM. Acronym for Special Nuclear Material.

Solid, flammable . Any solid material, other than an explosive, that is

^' liable to cause fires through friction, absorption of moisture, spontaneous

chemical changes, retained heat from manufacturing or processing, or that

can be ignited readily and when ignited burns so vigorously and persistently

as to create a serious transportation hazard (49 CFR 173.150).

Special Form Radioactive Material . See 49 CFR 173.403(z) and 173.469.

Special Nuc]e r Material . Any quantity of plutonium, 233U, or uranium-

enriched in the ^'U isotope. For more details, see DOE Order 5632.2.

Spontaneously Combustible Material (solid) . Any solid substance

(including sludges and pastes) that may undergo spontaneous heating or self-

ignition under conditions normally incident to transportation of that may

upon contact with the atmosphere undergo an increase in temperature and

ignite (49 CFR 171.8 and 173.150).

SST. Acronym for Safe Secure Trailer operated by ALO-TSD.

^
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Transport Index (TI) . The dimensionless number (rounded up to the
first decimal place) placed on the label of a RAM package to designate the
degree of control to be exercised by the carrier during transportation (See
49 CFR 173.403(bb)). The TI is used as a guide to control placement of
radioactive material in a vehicle or in segregated batches for storage to
reduce radiation exposure to people and/or to prevent the initiation of a
criticality.

The shipper determines the TI as follows: For radioactive material
packages of non-fissile material, i.e., those containing <15 g fissile
material and/or any amount of other radionuclides the TI is simply the maximum
radiation dose rate in m rem/hr measured at one meter (3.3 ft) from the
surface of the package. For packages of fissile material the minimum TIis
determined by a criticality safety analysis. This analysis evaluates the
container with various fissile material loadings and determines the number
of containers that may be shipped together on a single vehicle without causing
a criticality. Since any one vehicle may transport no more than 50 transport
index units at a time, the number 50 is divided by the maximum number of
containers allowed per vehicle to determine the minimum TI assigned to each
container. For example, criticality safety analysis for the Model 60 shipping
container allows 125 Model 60s for a loading of 120 FFTF fuel pins each, to
be shipped together at one time. The minimum TI per container then is
50/125 = 0.4 TI units. Note, this is the minimum TI for this specific
loading. As is often the case, however, we find the radiation dose rate
from combined and neutrons for one of these containers with this loading

N. exceeds 0.4 m rem/hr at one meter. In this case, the higher number, the
.. measured dose rate, will become the TI. Do not add the 0.4 from criticality

analysis and the dose rate reading to obtain the TI. The TI is only the
-• higher value of the two.

^ TSDF. Acronym for Treatment Storage Disposal Facility.

Type A Packaging . See 49 CFR 173.403(gg).

Type A Quantity . See 49 CFR 173.431(a).

Tvae B Packaging . See 49 CFR 173.403(hh).

Type B Quantitv . See 49 CFR 173.431(b).

User Movement . The transport of hazardous or radioactive material by an
employee who will retain direct custody and use the material in performance
of his onsite duties. As examples a painter moving a 5 gallon bucket of
flammable paint from the storeroom or warehouse to job site where the paint
is consumed; or a Radiation Protection Technician moving a radioactive source
from building to building to check or calibrate radiation detection
equipment.

.
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Water Reactive Material (solid) . Any solid substance (including sludges
and pastes) which, by interaction with water, is likely to become
spontaneously flammable or to give off flammable or toxic gases in dangerous
quantities (49 CFR 171.8 and 713.150).
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